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SECTI ON 07840

FI RESTOPPI NG

PART 1  GENERAL

1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic

desi gnation only.

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM E 84 (1999) Surface Burning Characteristics of
Bui l ding Materials

ASTM E 119 (1998) Fire Tests of Building Construction
and Materials

ASTM E 814 (1997) Fire Tests of Through-Penetration
Fire Stops

ASTM E 1399 (1997) Cyclic Movenent and Measuring the

M ni mum and Maxi mum Joi nt W dt hs of
Architectural Joint Systens

UNDERWRI TERS LABCRATORI ES (UL)

UL 723 (1996; Rev thru Dec 1998) Test for Surface
Burni ng Characteristics of Building
Materi al s

UL 1479 (1994; Rev thru Feb 1998) Fire Tests of

Thr ough- Penetrati on Firestops

UL 2079 (1998) Tests for Fire Resistance of
Bui | di ng Joi nt Systens

UL Fire Resist Dir (2002) Fire Resistance Directory (2 Vol .)
1.2 SUBM TTALS

CGovernment approval is required for submttals with a "G' designation;
submittals not having a "G' designation are for infornmation only. Wen
used, a designation following the "G' designation identifies the office
that will review the submittal for the Governnent. The follow ng shall be
subm tted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SECTI ON 07840 Page 2
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SD- 02 Shop Drawi ngs
Fi restopping Materials; C

Detail draw ngs including nanufacturer's descriptive data,
typical details conforming to UL Fire Resist Dir or other details
certified by another nationally recognized testing | aboratory,
installation instructions or UL listing details for a firestopping
assenbly in lieu of fire-test data or report. For those firestop
applications for which no UL tested systemis available through a
manuf acturer, a manufacturer's engi neering judgenent, derived from
simlar UL systemdesigns or other tests, shall be submtted for
review and approval prior to installation. Submttal shal
indicate the firestopping material to be provided for each type of
application. Wen nore than 5 penetrations or construction joints
are to receive firestopping, drawi ngs shall indicate |ocation and
type of application.

SD-07 Certificates
Fi restopping Materials; C

Certificates attesting that firestopping material conplies with
the specified requirenents. In lieu of certificates, draw ngs
showing UL classified materials as part of a tested assenbly may
be provided. Draw ngs show ng evidence of testing by an alternate
nationally recogni zed i ndependent | aboratory nmay be substituted.

Installer Qualifications; C
Docunent ation of training and experience.
| nspection; C.

Manufacturer's representative certification stating that
firestoppi ng work has been inspected and found to be applied
according to the nanufacturer's reconmmendati ons and the specified
requirenents.

3 GENERAL REQUI REMENTS

Firestopping shall consist of furnishing and installing tested and |isted
firestop systens, conbination of materials, or devices to forman effective
barrier agai nst the spread of flane, snoke and gases, and mmintain the
integrity of fire resistance rated walls, partitions, floors, and
ceiling-floor assenblies, including through-penetrations and construction
joints and gaps. Through-penetrations include the annul ar space around

pi pes, tubes, conduit, wires, cables and vents. Construction joints

i ncl ude those used to acconmpbdat e expansi on, contraction, wind, or seismc
noverent; firestopping material shall not interfere with the required
noverment of the joint. Gaps requiring firestopping include gaps between
the curtain wall and the floor slab and between the top of the fire-rated
wal | s and the roof or floor deck above.

SECTI ON 07840 Page 3
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4 STORACGE AND DELI VERY

Materials shall be delivered in the original unopened packages or

contai ners showi ng nane of the manufacturer and the brand nane. Materials
shall be stored off the ground and shall be protected from danage and
exposure to el enents. Danaged or deteriorated materials shall be renoved
fromthe site.

.5 I NSTALLER QUALI FI CATI ONS

The Contractor shall engage an experienced Installer who is certified,
Iicensed, or otherwise qualified by the firestopping manufacturer as having
the necessary staff, training, and a mnimum of 3 years experience in the
installation of manufacturer's products per specified requirements. A
manufacturer's willingness to sell its firestopping products to the
Contractor or to an installer engaged by the Contractor does not in itself
confer qualification on the buyer. The Installer shall have been trained
by a direct representative of the manufacturer (not distributor or agent)
in the proper selection and installation procedures.

.6 COORDI NATI ON

The specified work shall be coordinated with other trades. Firestopping
materials, at penetrations of pipes and ducts, shall be applied prior to
i nsul ating, unless insulation nmeets requirenments specified for
firestopping. Firestopping materials at building joints and construction
gaps shall be applied prior to conpletion of enclosing walls or assenblies.
Cast-in-place firestop devices shall be located and installed in place
before concrete placenment. Pipe, conduit or cable bundles shall be
installed through cast-in-place device after concrete placenent but before
area i s conceal ed or nmade inaccessi bl e.

PART 2 PRODUCTS

2.

1 FI RESTOPPI NG MATERI ALS

Firestopping materials shall consist of commercially manufactured,
asbestos-free products conplying with the follow ng m ni mumrequirenents:

1.1 Fire Hazard C assification

Material shall have a flane spread of 25 or |ess, and a snoke devel oped
rating of 50 or |ess, when tested in accordance with ASTM E 84 or UL 723.
Material shall be an approved firestopping material as listed in UL Fire
Resist Dir or by a nationally recognized testing | aboratory.

. 1.2 Toxicity

Mat erial shall be nontoxic to humans at all stages of application.

. 1.3 Fire Resistance Rating

Firestopping will not be required to have a greater fire resistance rating

SECTI ON 07840 Page 4
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than that of the assenmbly in which it is being placed.

.1.3.1 Thr ough- Penetrati ons

Firestopping materials for through penetrations, as described in paragraph
GENERAL REQUI REMENTS, shall have listed "F' and "T" fire resistance ratings
in accordance with ASTM E 814 or UL 1479. Hourly F and T fire resistance
ratings of all firestopping materials shall nmatch the fire resistance
ratings of the wall, floor, ceiling or floor/ceiling assenblies being
penetrated which are designated on the drawings. F rating is always
required. T rating is required for all through penetrations |arger than
102 mm (4 inch) nominal pipe or 103 square centineters (16 square inches)
in overall cross sectional area and which one of the follow ng conditions
occur:

a. Exposed floor penetrations not contained within a wall at the
poi nt where they penetrate the floor

b. Wall penetrations occurring bel ow any ceiling.

c. Wall penetrations occurring above corridor ceilings which are not
part of a fire-resistive assenbly.

.1.3.2 Construction Joints and Gaps

Fire resistance ratings of construction joints, as described in paragraph
GENERAL REQUI REMENTS, and gaps such as those between floor slabs or roof
decks and curtain walls shall be the sanme as the construction in which they
occur. Construction joints and gaps shall be provided with firestopping
materials and systens that have been tested per ASTM E 119 or UL 2079 to
neet the required fire resistance rating. Systens installed at
construction joints shall neet the cycling requirenents of ASTM E 1399 or
UL 2079.

PART 3 EXECUTI ON

3.

1 PREPARATI ON

Areas to receive firestopping shall be free of dirt, grease, oil, or |oose
materials which may affect the fitting or fire resistance of the
firestopping system For cast-in-place firestop devices, formwrk or netal
deck to receive device prior to concrete placenent shall be sound and
capabl e of supporting device.

.2 | NSTALLATI ON

Firestopping naterial shall conmpletely fill void spaces regardl ess of
geonetric configuration, subject to tolerance established by the
manuf acturer. Firestopping systens for filling floor voids 100 mm or nore

in any direction shall be capable of supporting the sane |oad as the floor
is designed to support or shall be protected by a pernmanent barrier to
prevent loading or traffic in the firestopped area. Firestopping shall be
installed in accordance with manufacturer's witten instructions. Tested
and listed firestop systens shall be provided in the follow ng | ocations,

SECTI ON 07840 Page 5
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except in floor slabs on grade:

a. Penetrations of duct, conduit, tubing, cable and pipe through
floors and through fire-resistance rated walls, partitions, and
ceiling-floor assenblies.

b. Penetrations of vertical shafts such as pipe chases, elevator
shafts, and utility chutes.

c. Gaps at the intersection of floor slabs and curtain walls,
including inside of hollow curtain walls at the floor slab.

d. Gaps at perineter of fire-resistance rated walls and partitions,
such as between the top of the walls and the bottom of roof decks.

e. Construction joints in floors and fire rated walls and partitions.

f. Oher locations where required to maintain fire resistance rating
of the construction.

2.1 I nsul at ed Pi pes and Ducts

Thermal insulation shall be cut and renpbved where pipes or ducts pass

t hrough firestopping, unless insulation neets requirenents specified for
firestopping. Thernal insulation shall be replaced with a material having
equal thermal insulating and firestopping characteristics.

. 2.2 Fi re Danpers

Fire danpers shall be installed and firestopped in accordance with Section
15895 AIR SUPPLY, DI STRI BUTI QN, VENTI LATI ON, AND EXHAUST SYSTEM

.3 | NSPECTI ON
Fi rest opped areas shall not be covered or enclosed until inspection is
conpl ete and approved. A manufacturer's representative shall inspect the

applications initially to ensure adequate preparations (clean surfaces
suitable for application, etc.) and periodically during the work to assure
that the conpleted work has been acconplished according to the
manufacturer's witten instructions and the specified requirenments.

-- End of Section --
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SECTI ON 08580

BLAST RESI STANT W NDOAS FOR EXTERNAL ENVELOPE

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the

extent referenced.
desi gnation only.

The publications are referred to in the text by basic

AMERI CAN ARCHI TECTURAL MANUFACTURERS ASSCOCI ATI ON ( AAVA)

AAVA 603. 8

AAVA/ NWWADA 101 |.S. 2

AAMA 907

AAVA 800

AANMA 850

Vol untary Performance Requirenents and
Test Procedures for Pignented O ganic
Coati ngs on Extruded Al umi num

(1997) Vol untary Specifications for
Al um num Vinyl (PVC) and Wod W ndows and
G ass Doors

(1996) Vol untary Specification for
Corrosion Resistant coatings on Carbon
St eel Conponents

(1992) Vol untary Specification and Test
Met hods for Seal ants

(1991) Fenestration Seal ants Gui de Manua

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM C 1036

ASTM C 1048

ASTM E 119

ASTM E 1300

(1991; R1997) Flat d ass

(1997b) Heat Treated Flat dass - Kind HS
Ki nd FT Coated and Uncoated d ass

(1995a) Fire Tests of Building
Construction and Materials

(1998) Standard Practice for Determ ning
Load Resistance of @ ass in Buildings

GLASS ASSOCI ATI ON OF NORTH AMERI CA ( GANA)

SECTI ON 08580 Page 3
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GANA- 04 (1995) Engi neering Standards Manual

GANA- GM (1997) d azi ng Manual

British Standards (BS)

BS 5889 (1989) Specification for One Part Qun
Grade Silicon Based Seal ants.

.2 GENERAL REQUI REMENTS

Provide and install wi ndow units as indicated on the draw ngs, including
glazing, closure trim stool, hardware, anchors, fasteners, and sub-franes
required to install blast resistant punch and ri bbon wi ndows in the
external envel ope of the building, unless noted ot herw se.

.3 QUALI FI CATI ONS

The Contractor shall select a wi ndow manufacturer capable of providing
required quality and quantities in accordance with the approved contract
schedul e.

.4 SUBM TTALS

CGovernment approval is required for submttals with a "G' designation;
submittals not having a "G' designation are for infornmation only. Wen
used, a designation following the "G' designation identifies the office
that will review the submittal for the Governnent. The follow ng shall be
subm tted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 01 Dat a

W ndows; G

dass; G

Setting Materials; G
Fasteners; G
Accessories; G
Subfrane; G

Har dwar e; G

Data on wi ndows consisting of catalog cuts, brochures, circulars,
speci fications, and product data that show conpl ete di nensions and
conpl etely describe overpressure ratings, blast |oad rebound
resi stance ratings, wi ndows, franes, anchors, hardware, and
accessories. The data shall also include installation details and
instructions for each type of w ndow proposed.

Certification of system perfornance

The Contractor shall provide certification of the system

perfornmance for each type of w ndow proposed. Certification nmay
be denonstrated by either full scale testing in either an arena
test or in a shocktube test or by detail ed engi neering anal ysis.

SECTI ON 08580 Page 4
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Certification by full-scale testing shall be perforned by an

i ndependent testing entity standardly engaged in the perfornmance
of arena or shocktube testing. A mininumof three (3) specinens
of each proposed wi ndow shall be tested. The Contractor shal
submit a detailed test report signed by the test director that
includes, as a mninum the location and date of the tests, the
nane of the testing entity and test director, a full description
of the specinens to be tested, tenperature at tine of test,
reflected pressure history to which the test speci nens were

subj ected, a description of the test specinen and any
fragmentation produced i mediately following the test, ful

pre-test and post-test photographic docunentation of the specinens
and wi tness area behind the speci nens, and technical commentary by
the test director on the rating achieved by each speci nen.

Certification by detail ed engineering analysis shall denonstrate
the ability of each proposed wi ndow systemto resist the bl ast

| oads shown on the drawi ngs to the performance | evel specified in
t he paragraph "Structural Perfornmance". The anal ysis shal
include, as a mininum the full response of the glazing, frane,
sub-frame, operable nechani sns, nullions, and connections for the
specified blast load. The analysis shall address all issues of
shear, |ocal buckling, web crippling. The analysis shall include
a sketch of the blast waveform and di mensi oned sketches of the
each w ndow conponent subject to analysis. The analysis for each
proposed wi ndow system shall be certified by a Professiona

Engi neer registered in the United States.

SD- 04 Dr awi ngs
W ndows; G

The draw ng package shall be conventional shop draw ngs and shal

i ndi cate elevations of units, full-size sections depicting sight
lines, type of materials, thicknesses of nmaterials, glazing
setting nethod, connections with other work including installation
mechani sns and details, and wi ndow el evati ons showi ng | ocation of
each wi ndow unit. Include proposed nethod of anchoring, size and
spaci ng of anchors, and details of construction.

SD- 07 Schedul es
Wndow Units; G
Submit delivery schedule with drawi ngs indicating |ocation of
each wi ndow unit of each type, by floor, keyed into submitta
el evations. Al delivery nilestones shall be referenced relative

to the date that a notice to proceed is given to the awarded
wi ndow vendor

SD- 09 Reports
M ni mum condensati on resi stance factor

SECTI ON 08580 Page 5
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Def | ecti on.

Air infiltration.

Wat er penetration.

Bl ast resistance test reports; G

Certified test reports or engineering analysis reports
denonstrating bl ast resistance shall be subnmitted. Reports shall
nmeet the requirenments contained i n paragraph SD-01 above.

SD-13 Certificates
W ndow units; G

Certificates shall state that all proposed wi ndows units,

i ncluding glazing, conformto the specified perfornance
requirenents. A certificate stating that w ndow and frane

provi ded was manufactured using the sane materials, dinensions,
and tol erances as the bl ast-resistance tested or anal yzed
prototype and listing the hardware and frame anchors required to
achi eve bl ast resistance shall be provided. An official

aut horized to certify on behalf of the nmanufacturer shall sign
each certificate.

SD- 14 Sanpl es
W ndow units; G
Submit one full-size wi ndow of each type proposed for use,
conplete with manufacturer's |abel, fastening anchors, and other
accessori es.
SD-19 Operation and Mi ntenance Manual s
W ndow units; G
5 DELI VERY, STORAGE AND PROTECTI ON
Contractor shall deliver wi ndows in accordance with the approved project
schedul e. Contractor shall protect w ndows and associated materials in
accordance with manufacturer's recomrendati ons and shall replace with new,

any wi ndows damaged during Contractor delivery, Contractor storage or
Contractor installation.

.6 SYSTEM PERFORVMANCE REQUI REMENTS AND TESTI NG

Provi de wi ndow units that conply with perfornance requirenents specified
herein, as denonstrated by certified testing.

.6.1 Air Infiltration

Provide units with an air infiltration rate, as defined in the test
standard ASTM E 283, of not nore than 0.10 CFM m ni muni per sq. ft. of wall
area neasured at a differential pressure across the assenbly of 6.24 psf.
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6.2 Wat er Penetration

Provide units with no water penetration, as defined in the test standard
ASTM E 331, neasured at a differential pressure across the assenbly of 8.00
LBF per square foot.

6.3 Structural Perfornance

a. W ndows and frames shall be designed to withstand the bl ast
pressures shown on the structural drawi ngs. Wndows and connections
shall conply with a nmini mum perfornmance condition of 3B as defined in
accordance with the GSA Security Design Criteria. The frame may
deform but shall not pull out of the wall or subfranme. @ azing
fragments shall fall between 1-nmeter of the interior face of the
specinmen and 0.5 neters or |ess above the floor of a vertical wtness
panel located 3 neters fromthe interior face of the specinen. There
shall be 10 or fewer perforations in the area of a vertical wtness
panel |ocated 3-nmeters fromthe interior face of the speci men and

hi gher than 0.5 nmeters above the floor. None of the perforations shal
penetrate through the full thickness of the w tness panel

The wi tness panel shall cover the entire back wall of the witness area
and shall consist of 2-layers of material. The wi tness panel shal
consist of a rear layer of 2.5-centineter extruded Styrofoamwith a
density of 32.0 kilograns/neter3 (2 Ibs./ft3), and a front |ayer
consisting of 1.25-centinmeter foil backed insulation board. The foi
surface shall be placed toward the wi ndow gl azing. To accommbdate

hi gh- speed phot ography, a hole no greater than 10-centineters by
10-centinmeters may be made in either of the upper or |lower 1/9th
guadrants of the wi tness panel

b. Bl ast tests, if used on a prototype w ndow assenbly, shal
denonstrate that the window will resist the overpressure waveform at
the performance specified. The overpressure waveformused in the test
shal | nmeet or exceed the design overpressure waveformin both peak
overpressure and peak inpulse. Blast tests will be accepted only if
the wi ndow and franme proposed are manufactured using the sanme materials
and nethods as those in the prototype blast tests.

6.4 DELETED

7 WARRANTY

W ndow units shall be provided with manufacturer's standard 10-year
warranty fromtine of installation. Installation shall be performed by a
certified installer and in confornance with manufacturer's warranty
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condi ti ons.

. 8 QUALI TY ASSURANCE

.8.1 St andar ds

Conply with applicable recomended specification(s) of recognized nationa
or international industry standards for wi ndow naterials.

.8.2 Prior Production History

Provi de a description of the windows and gl azi ng produced by the w ndow
manuf act urer which shows prior production of units simlar to those
specified, in simlar quality, quantity and schedul e requiremnents.

.8.3 Desi gn Concepts

The project drawi ngs indicate typical sizes, sight Iine, profiles and
di mensi onal requirements of the required wi ndow types and are based upon
exi sting wi ndow sizes, sight lines, profiles and di nensions.

1.9 FI ELD MEASUREMENTS

The Contractor shall field verify applicable existing conditions and
di mensions as required for correct installation, and shall record field
di mensi ons and quantities on the submtted shop draw ngs.

.10 MOCK- UPS

Before fabrication, a full-size nock-up of each nmamin type of w ndow
conplete with glass and manufacturer's certification is required for the
revi ew of wi ndow construction and adherence to the guidelines set forth by
the architect. The approval of nock-up shall establish the m ni num standard
of quality required for all wi ndows. Mck-ups shall be in an actua

openi ng and nay be used as part of the work.

11 EXTRA MATERI ALS

Provide a quantity of 10% additional w ndows, but not less than 1
addi ti onal wi ndow, including glazing, in unopened cartons.

PART 2 PRODUCTS

2.

1 EXTERI OR W NDOWS

W ndows shall be al um numor steel and shall conformto the appropriate
ref erenced standards or conparabl e approved standards. Wndows and trim
shal |l be of the type and size indicated and shall fully conply with the
approved architectural drawi ngs. Wndows shall be cl eaned, properly
prepared, pre-treated, and coated with the specified finish. The
Contractor shall coordinate all conponents of the wi ndow with applicable
interior finishes, such that conponents are conceal ed fromview and do not
infringe into the interior of the adjacent spaces.
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1.1 W ndows

a. Construction: Wndows shall be constructed per national or

i nternational industry standards for the wi ndow system proposed. Frane
menbers shall be accurately forned and coped to their respective
intersecting parts. All surfaces shall be snpboth. Al welds, if used,
shal | be ground snoboth. The w ndow netal frame shall be thermally
broken fromthe exterior. The heat transfer through the frane shal

not exceed that specified. Sash stiles, if provided, shall have double
flanges, entering into and operating in deep weat hering grooves of the
frane stiles. |Incorporate integral weathering. Mintins shall have
accurately joined intersections and be standard type, rigidly attached
to the sash. Sash bal ances, if provided, shall be concealed within the
sash.

b. Operators: Operators shall be capable of keeping the wi ndows in
the closed position during the design blast event.

c. Qazing: Sash shall be equipped with nmeeting rails and gl azing
stops of a type necessary to receive glass units. The glazing bite
shall be no less than 1.5 inches, unless otherw se denonstrated through
either testing or analysis. The glass will be bonded to the frane by

| ow nodul us silicone in accordance with BS 5889, AAMA 800 and AAMVA 850.
Contractor is not required to provide separate gl azing panels
corresponding to indicated nullion configuration. |Instead, the
Contractor may provide |large gl azing panels subdivided with surface
applied mullions and/or muntins.

2 FASTENERS
Fasteners shall be provided of a material in accordance with AAMA/ NWWADA 101

I.S.2, warranted by the nanufacturer to be non-corrosive and conpatible
with the wi ndow nenbers, trim hardware, anchors and ot her conponents.

.3 ANCHCRS, CLIPS AND W NDOW ACCESSCRI ES

Anchors, clips, stops and wi ndow accessories shall be provided to conply
with AAMA/ NWADA 101 |.S.2 and AAMA 907. Provide units and anchorage
mechani smwith sufficient strength to withstand required design pressure
and strength for specified |load conditions. The strength capacity of the
anchoring systemshall be denonstrated by analysis or in a full-scal e bl ast
test using the proposed anchoring systemfor use in the final installation
and tested in a w ndow opening of reinforced concrete of a thickness not
nore than 8 inches thick or in a test frame whose stiffness natches the
stiffness of the wall system Fasteners, clips and w ndow accessories
shal | be capabl e of delivering blast and rebound reactions to the adjacent
structure.

.4 SUBFRAVME

An integral w ndow subfranme will be provided and built into the structure
prior to installation of the frame in accordance with the architectura
drawi ngs. The subfrane and subfrane anchors shall be capabl e of
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transferring blast and rebound reactions to the adjacent structure, and the
frame shall be capable of transferring these reactions to the subfrane.

The gap between the subframe and the adjacent structure will be sealed with
an EPDM sheet.

.5 HARDWARE

All exterior hardware shall be constructed of corrosion-resistant nmaterials
and will conformto all requirenment of AAMA NWADA 101 1.S.2. Provide
manuf acturer's standard interior hardware for the operation indicated.
Har dware finish shall be selected from manufacturer's standard finish.

.6 FI NI SH

W ndow fini shes shall be shop-applied and will conformto all requirenents
of AAMA 603.8. Wndow finishes or finish systens shall have a m ni num
15-year warranty. The finishes and associated warranty shall be standard
fromthe nmanufacturer and the sane as available to all buyers. The color
and gl oss of finishes shall be as indicated on the project draw ngs or

wi ndow schedul e.

.7 GLASS
7.1 Lam nated d ass Units

a. The gl ass shall be pre-glazed at the factory in accordance with
the instructions of the wi ndow manufacturer. The glass shall conformto
all requirements of ASTM C 1036. d ass thickness shall neet or exceeds
the val ues given in ASTM E 1300 for the design pressure rating of the
proj ect.

b. The laminated glass will conformto all requirenments of ANSI Z
97.1. The lam nated gl ass shall consist of a nminimmof two nominal 3
mm gl ass panes bonded together with a mnimumof a 0.75 mm pol yvi nyl
butral (PVB) inner |ayer.

. 7.2 Ti nted (Light-Reducing) d ass

Tinted (Light-reducing) glass shall be Type | transparent flat type, C ass
3-tinted, quality g3 - glazing select, conformng to ASTM C 1036.

Thi ckness, color and light transm ssion shall be as indicated or as
approved.

. 7.3 Tenpered d ass

Tenpered gl ass shall be kind FT fully tenpered transparent flat type, d ass
1-clear, Condition A uncoated surface, Quality g3 - glazing select,
conformng to ASTM C 1048 and GANA- 04.

. 7.4 Firel/ Safety Rated d ass

Fire/safety rated glass shall be |lam nated Type | transparent flat type,

Class 1 - clear. dass shall have a 20 minute rating when tested in
accordance with ASTM E 119. d ass shall be permanently | abeled with
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appropriate narkings.
2.8  SETTI NG MATERI ALS
2.8.1 d azi ng Conpound and Preforned G azing Seal ants

Sui tabl e type in accordance with applicable portions of GANA-GM  Setting
materials shall match the wi ndow finish, be non-staining, and not require
painting. Oher materials that will be exposed to view and unpai nted shall
be bl ack, white or neutral color as on the project drawi ngs or w ndow
schedul e.

2.8.2 d azing Accessories

As required to suppl enent the accessories provided with the itens to be
gl azed and to provide a conplete installation, including glazing points,
clips, shinms, angles, beads, setting blocks, and spacer strips. Ferrous
netal accessories that will be exposed in the finished work shall have a
finish that will not corrode or stain while in service.

PART 3 EXECUTI ON
3.1 | NSTALLATI ON
3.1.1 W ndows

Install wi ndow subfranes in accordance with the architectural draw ngs and
the manufacturer's approved installation instructions. Install subfrane
before the brick and cast stone work. The subframe anchors will have proper
devi ces on which to hang the cast stone sill.

3.1. 2 Frane Seal s

Seal the gap between the franme and the adjacent structure using an EPDM
sheet that will be sealed on both ends with a sealant which is conpatible
with concrete, finished alum num and gal vani zed steel and will conformw th
all the requirenents of B.S 5889. The EPDM sheet shall be installed before
starting the brick work.

Install windows in accordance with manufacturer's installation
instructions. Install the window prior to the conpletion of the gypsum
board installation at the wi ndow head and janbs and the sill board.

3.1.3 W ndow Seal s

Seal wi ndow in accordance with the project drawi ngs, manufacturer's
approved installation drawi ngs and instructions.

3.2 CLEAN NG
W ndow units and gl ass surfaces shall be thoroughly cleaned with | abels,

pai nt spots, putty, and other defacenent renoved, and shall be clean at the
time the work is accepted.
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SECTI ON 13851

FI RE DETECTI ON AND ALARM SYSTEM ADDRESSABLE

PART 1 GENERAL

1

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

AMERI CAN NATI ONAL STANDARDS | NSTI TUTE ( ANSI)

ANSI S3. 41 (1990; R 1996) Audi bl e Energency
Evacuation Signals

| NSTI TUTE OF ELECTRI CAL AND ELECTRONI CS ENG NEERS (| EEE)

| EEE C62. 41 (1991; R 1995) Surge Voltages in
Low Vol tage AC Power Circuits

NATI ONAL FI RE PROTECTI ON ASSCCI ATI ON ( NFPA)

NFPA 70 (1999) National Electrical Code
NFPA 72 (1999) National Fire Al arm Code
NFPA 90A (1999) Installation of Air Conditioning

and Ventil ating Systens

UNDERWRI TERS LABCRATORI ES (UL)

UL 4 (2002) Fire Protection Equi pnent Directory
UL 6 (1997) Rigid Metal Conduit

UL 6 (1997) Rigid Metal Conduit

UL 38 (1994; Rev Nov 1994) Manual ly Actuated

Si gnal i ng Boxes for Use with
Fire-Protective Signaling Systens

UL 268 (1996; Rev thru Jun 1998) Snoke Detectors
for Fire Protective Signaling Systens

UL 268A (1998) Snoke Detectors for Duct
Appli cations
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UL 864
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(1996; Rev May 1997) Audi bl e Signal
Appl i ances

(1993; Rev COct 1994) Heat Detectors for
Fire Protective Signaling Systens

(1993; Rev thru Mar 1997) Electri cal
Metal lic Tubing

(1996) Control Units for Fire-Protective
Si gnal i ng Systens

(1996; Rev Mar 1998) Internedi ate Metal
Condui t

(1995; Rev thru May 1997) Signaling
Devices for the Hearing | npaired

.2 SUBM TTALS

CGovernment approval is required for submttals with a "G' designation;
submttals not having a "G' designation are for infornmation only. Wen
used, a designation following the "G' designation identifies the office

that will

review the submittal for the Governnent. The follow ng shall be

submtted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs

Fire Alarm Reporting System G

Detail draw ngs, prepared and signed by a Registered
Pr of essi onal Engi neer or a NICET Level 3 Fire Al arm Techni ci an,
consisting of a conplete |ist of equipnent and nmaterial, including
manuf acturer's descriptive and technical literature, catalog cuts,
and installation instructions. Note that the contract draw ngs
show | ayouts based on typical detectors. The Contractor shall
check the | ayout based on the actual detectors to be installed and
make any necessary revisions in the detail drawi ngs. The detail
drawi ngs shall also contain conplete wiring and schenatic di agrans
for the equi pnent furnished, equipnent |ayout, and any other
details required to denpbnstrate that the system has been
coordi nated and will properly function as a unit. Detailed
poi nt-to-point wiring diagramshall be prepared and signed by a
Regi st ered Professional Engineer or a NICET Level 3 Fire Alarm
Techni ci an showi ng points of connection. Diagramshall include
connecti ons between system devi ces, appliances, control panels,
supervi sed devi ces, and equi pnent that is activated or controlled
by the panel. Drawi ngs shall include a "Sequence of Qperations”
matri x that indicates systeminput, output, inpact to and inpact
from ot her systens.

SD- 03 Product Data

Storage Batteries; G
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Substantiating battery calcul ations for supervisory and al arm
power requirenents. Anpere-hour requirenents for each system
conponent and each panel conponent, and the battery recharging
peri od shall be included.

Vol tage Drop; G

Vol tage drop cal cul ations for notification appliance circuits to
i ndicate that sufficient voltage is available for proper appliance
operation.

Speci al Tools and Spare Parts;

Spare parts data for each different itemof nmaterial and
equi pnent specified, not later than 3 nonths prior to the date of
beneficial occupancy. Data shall include a conplete list of parts
and supplies with the current unit prices and source of supply and
a list of the parts recommended by the nmanufacturer to be repl aced
after 1 year of service

Techni cal Data and Conputer Software; G
Techni cal data which relates to conputer software
Tr ai ni ng;

Lesson plans, operating instructions, naintenance procedures,
and training data, furnished in manual format, for the training
courses. The operations training shall famliarize designated
gover nnent personnel with proper operation of the fire alarm
system The nmi ntenance training course shall provide the
desi gnat ed governnent personnel adequate know edge required to
di agnose, repair, nmintain, and expand functions inherent to the
system

Testing; G

Detail ed test procedures, prepared and signed by a Registered
Pr of essi onal Engi neer or a NICET Level 3 Fire Al arm Techni ci an,
for the fire detection and al arm system 60 days prior to
perform ng systemtests.

SD- 06 Test Reports
Testing; G

Test reports, in booklet form showing field tests perforned to
prove conpliance with the specified performance criteria, upon
conpletion and testing of the installed system Each test report
shal | docunent readings, test results and indicate the fina
position of controls. The Contractor shall include the NFPA 72
Certificate of Conpletion and NFPA 72 I nspection and Testing Form
with the appropriate test reports.
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SD-07 Certificates
Equi pnent; G

Certified copies of current approvals or listings issued by an
i ndependent test lab if not listed by UL, FMor other nationally
recogni zed testing | aboratory, showi ng conpliance with specified
NFPA st andar ds.

Qualifications; G

Proof of qualifications for required personnel. The installer
shal | submit proof of experience for the Professional Engineer
fire alarmtechnician, and the installing conpany.

SD-10 Operation and Mai ntenance Data
Techni cal Data and Conputer Software; G

Si x copi es of operating manual outlining step-by-step procedures
required for system startup, operation, and shutdown. The nanua
shal | include the manufacturer's nane, nodel nunber, service
manual , parts list, and conplete description of equipnment and
their basic operating features. Six copies of maintenance nmanua
listing routine nmaintenance procedures, possible breakdowns and
repairs, and troubl eshooting guide. The nanuals shall include
conduit layout, equipnent |layout and sinplified wiring, and
control diagrans of the systemas installed. The manuals shal
i nclude conpl ete procedures for systemrevision and expansi on
detailing both equi pnrent and software requirenents. Oiginal and
backup copies of all software delivered for this project shall be
provi ded, on each type of nedia utilized. Manuals shall be
approved prior to training.

3 GENERAL REQUI REMENTS

3.1 St andard Products

Mat eri al and equi pnent shall be the standard products of a manufacturer
regul arly engaged in the manufacture of the products for at |east 2 years

prior to bid opening. Equipnent shall be supported by a service
organi zation that can provide service within 24 hours of notification

. 3.2 Nanepl at es

Maj or conponents of equi pnment shall have the manufacturer's nane, address,
type or style, voltage and current rating, and catal og number on a
noncorrosi ve and nonheat-sensitive plate which is securely attached to the
equi pnent .

. 3.3 Keys and Locks

Locks shall be keyed alike. Four keys for the system shall be provided.
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3.4 Tags

Tags with stanmped identification nunber shall be furnished for keys and
| ocks.

.3.5 Verification of D nensions

After becoming famliar with details of the work, the Contractor shal
verify dinmensions in the field and shall advise the Contracting Oficer of
any di screpancy before performng the work.

.3.6 Conpl i ance

The fire detection and alarm system and the central reporting system shal
be configured in accordance with NFPA 72; exceptions are acceptable as
directed by the Contracting Oficer. The equi pnent furni shed shall be
conpatible and be listed in UL 4, FM approved, or approved or listed by a
nationally recogni zed testing |laboratory in accordance with the applicable
NFPA st andar ds.

.3.7 Qualifications

.3.7.1 Engi neer and Techni ci an

a. Registered Professional Engineer with verification of experience
and at |east 4 years of current experience in the design of the fire
protection and detection systens.

b. National Institute for Certification in Engineering Technol ogi es
(NICET) qualifications as an engineering technician in fire alarm systens
programw th verification of experience and current N CET certificate.

c. The Registered Professional Engineer nay performall required
itens under this specification. The NICET Fire Al arm Technici an shal
performonly the itens allowed by the specific category of certification
hel d.

.3.7.2 Installer

The installing Contractor shall provide the following: Fire Alarm
Technicians to performthe installation of the system A Fire Alarm
Technician with a mninumof 4 years of experience shall performsupervise
the installation of the fire alarmsystem Fire Alarm Technicians with a
m ni mum of 2 years of experience shall be utilized to assist in the
installation and terminate fire al arm devi ces, cabinets and panels. An
el ectrician shall be allowed to install wire or cable and to instal
conduit for the fire alarmsystem The Fire Alarmtechnicians installing
t he equi pnent shall be factory trained in the installation, adjustnent,
testing, and operation of the equi pnent specified herein and on the

dr awi ngs.
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1.3.7.3 Desi gn Servi ces

Installations requiring designs or nodifications of fire detection, fire
alarm or fire suppression systenms shall require the services and revi ew of
a qualified fire protection engineer. For the purposes of neeting this
requirenent, a qualified fire protection engineer is defined as an

i ndi vidual neeting one of the follow ng conditions:

a. An engineer having a Bachelor of Science or Masters of Science
Degree in Fire Protection Engineering froman accredited
uni versity engineering program plus a nmininmmof 2 years' work
experience in fire protection engineering.

b. A registered professional engineer (P.E ) in fire protection
engi neeri ng.

c. Avregistered PEin a related engineering discipline and nenber
grade status in the National Society of Fire Protection Engineers.

d. An engineer with a mninumof 10 years' experience in fire
protection engi neering and nenber grade status in the Nationa
Society of Fire Protection Engineers.

1.4  SYSTEM DESI GN
1.4.1 Qperation

The fire alarmand detection systemshall be a conplete, supervised fire
alarmreporting system The systemshall be activated into the al arm node
by actuation of any alarminitiating device. The systemshall remain in
the alarmnode until the initiating device is reset and the fire alarm
control panel is reset and restored to normal. Alarminitiating devices
shal |l be connected to initiating device circuits (IDC), Style D, to signa
line circuits (SLC), Style 6, in accordance with NFPA 72. Al arm
notification appliances shall be connected to notification appliance
circuits (NAC), Style Z in accordance with NFPA 72. A | ooped conduit
system shall be provided so that if the conduit and all conductors within
are severed at any point, all IDC, NAC and SLC will remain functional. The
conduit loop requirenent is not applicable to the signal transm ssion |ink
fromthe local panels (at the protected prem ses) to the Supervising
Station (fire station, fire alarmcentral conmunication center). Textual
audi bl e, and vi sual appliances and systens shall conply with NFPA 72. Fire
al arm system conponents requiring power, except for the control panel power
supply, shall operate on 24 Volts dc. Addressable system shall be

m croconputer (m croprocessor or mcrocontroller) based with a m ni mum word
size of eight bits and shall provide the follow ng features:

a. Sufficient menory to performas specified and as shown for
addr essabl e system

b. Individual identity of each addressabl e device for the follow ng
conditions: alarm trouble; open; short; and appliances
m ssing/failed renote detector - sensitivity adjustnent fromthe
panel for snoke detectors
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c. Capability of each addressabl e device being individually disabled
or enabl ed fromthe panel

d. Each SLC shall be sized to provide 40 percent addressable
expansi on wi t hout hardware nodifications to the panel

1.4.2 Qper ational Features
The system shall have the follow ng operating features:

a. Mnitor electrical supervision of IDC, SLC and NAC. Snoke
detectors shall have conbined alarminitiating and power circuits.
Al fire alarmdevices shall be provided with a distinct address.

b. Mnitor electrical supervision of the prinmary power (ac) supply,
battery voltage, placenent of alarm zone nodule (card, PC board)
within the control panel, and transnmitter tripping circuit
integrity.

c. A trouble buzzer and trouble LED/LCD (light emtting diode/liquid
crystal diode) to activate upon a single break, open, or ground
fault condition which prevents the required nornmal operation of
the system The trouble signal shall al so operate upon | oss of
primary power (ac) supply, low battery voltage, renpval of alarm
zone nodul e (card, PC board), and disconnection of the circuit
used for transmitting alarmsignals off-premses. A trouble alarm
silence switch shall be provided which will silence the trouble
buzzer, but will not extinguish the trouble indicator LED LCD
Subsequent trouble and supervisory alarns shall sound the trouble
signal until silenced. After the systemreturns to nornal
operating conditions, the trouble buzzer shall again sound unti
the silencing switch returns to nornal position, unless automatic
trouble reset is provided.

d. A one person test nbde. Activating an initiating device in this
node will activate an alarmfor a short period of time, then
automatically reset the alarm wthout activating the transnitter
during the entire process.

e. Atransmitter disconnect switch to allow testing and nai ntenance
of the systemwi thout activating the transmtter but providing a
troubl e signal when di sconnected and a restoration signal when
reconnect ed.

f. Del eted

g. Deleted
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h. Deleted
i. Deleted
j. Provide one person test nbde - Activating an initiating device in

this node will activate an alarmfor a short period of tine, then
autonmatically reset the alarm wthout activating the transnitter
during the entire process.

k. The fire alarmcontrol panel shall provide the required nonitoring
and supervi sed control outputs needed to acconplish el evator
recal |.

I. The fire alarmcontrol panel shall nonitor and control the fire
sprinkler system or other fire protection extinguishing system

m The control panel and field panels shall be software
reprogranmmabl e to enabl e expansion or nodification of the system
wi t hout replacenent of hardware or firmmvare. Exanples of required
changes are: adding or deleting devices or zones; changi ng system
responses to particular input signals; progranm ng certain input
signals to activate auxiliary devices.

n. Zones for IDC and NAC shall be arranged as indicated on the
contract draw ngs.

0. Synchronization of all audible and visual alarns.
1.4.3 Al arm Funct i ons

An alarmcondition on a circuit shall automatically initiate the follow ng
functions:

a. Transm ssion of signals over the station radio fire reporting
system

b. Visual indications of the al arned devices on the fire alarm
control panel display.

c. Continuous sounding or operation of alarmnotification appliances
t hroughout the building as required by ANSI S3.41.

f. Deactivation of the individual handling units.

SECTI ON 13851 Page 10
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g. Activation of tanper switches shall activate supervisory alarm
annunci ation at the FA control panel and transmt supervisory
alarmto Fire Station.

4.4 Primary Power

Operating power shall be provided as required by paragraph Power Supply for
the System Transfer fromnornal to enmergency power or restoration from
enmergency to normal power shall be fully automatic and not cause

transm ssion of a false alarm Loss of ac power shall not prevent

transm ssion of a signal via the fire reporting system upon operation of
any initiating circuit.

.4.5 Battery Backup Power

Battery backup power shall be through use of rechargeable, seal ed-type
storage batteries and battery charger

.4.6 Interface Wth ot her Equi pnent

Interfacing conponents shall be furnished as required to connect to
subsystens or devices which interact with the fire alarmsystem

.5  TECHNI CAL DATA AND COVPUTER SOFTWARE

Techni cal data and conputer software (meaning technical data which relates
to computer software) which is specifically identified in this project, and
whi ch may be defined/required in other specifications, shall be delivered,
strictly in accordance with the CONTRACT CLAUSES, and in accordance with
the Contract Data Requirenents List, DD Form 1423. Data delivered shall be
identified by reference to the particul ar specification paragraph agai nst
which it is furnished. Data to be submitted shall include conplete system
equi pnent, and software descriptions. Descriptions shall show how the

equi pnment will operate as a systemto neet the performance requirenents of
this contract. The data package shall also include the foll ow ng:

(1) Identification of programmabl e portions of system equi pnent and
capabilities.

(2) Description of systemrevision and expansion capabilities and
nmet hods of inplenmentation detailing both equipnent and software
requi renents.

(3) Provision of operational software data on all nopdes of
progranmmabl e portions of the fire alarm and detection system

(4) Description of Fire Alarm Control Panel equi pment operation
(5) Description of auxiliary and renopte equi pnent operations.

(6) Library of application software.

(7) Operation and nmi ntenance nanuals as specified in SD-19 of the
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Submi ttal s paragraph.
6 DELI VERY AND STORAGE
Equi pnent delivered and placed in storage shall be stored with protection

fromthe weather, humdity and tenperature variation, dirt, dust, and any
ot her contam nants.

PART 2 PRODUCTS

2.

1 CONTRCL PANEL

Control Panel shall conply with the applicable requirenents of UL 864.

Panel shall be nodular, installed in a flush nmounted steel cabinet with

hi nged door and cylinder |lock. Control panel shall be a clean

uncluttered, and orderly assenbl ed panel containing conponents and

equi pment required to provide the specified operating and supervisory
functions of the system The panel shall have prom nent rigid plastic,
phenolic or netal identification plates for LED/ LCDs, zones, SLC, controls,
neters, fuses, and switches. Naneplates for fuses shall also include anpere
rating. The LED/LCD displays shall be located on the exterior of the

cabi net door or be visible through the cabi net door. Control pane

switches shall be within the | ocked cabinet. A suitable nmeans (single
operation) shall be provided for testing the control panel visua

i ndi cating devices (neters or LEDs/LCDs). Meters and LEDs shall be plainly
vi si bl e when the cabinet door is closed. Signals and LEDs/LCDs shall be
provided to indicate by zone any alarm supervisory or trouble condition on
the system Each IDC shall be powered and supervised so that a signal on
one zone does not prevent the receipt of signals from other devices.
Provide a m ninmum of two signaling line circuits Loss of power, including
batteries, shall not require the manual reloading of a program Upon
restoration of power, startup shall be automatic, and shall not require any
manual operation. The loss of primary power or the sequence of applying
primary or energency power shall not affect the transmi ssion of alarm
supervisory or trouble signals. Visual annunciation shall be provided for
LED/ LCD vi sual display as an integral part of the control panel and shal
identify with a word description and id nunber each device. Cabinets shal
be provided with anple gutter space to allow proper clearance between the
cabinet and |ive parts of the panel equipnent. |[|f nore than one nodul ar
unit is required to forma control panel, the units shall be installed in a
singl e cabi net |arge enough to acconmpdate units. Cabinets shall be

pai nted red.

1.1 Circuit Connections

Circuit conductors entering or |eaving the panel shall be connected to
screwtype ternminals with each conductor and terninal narked for
identification.

. 1.2 Syst em Expansi on and Modi fication Capabilities

Any equi pnrent and software needed by qualified technicians to inplenent
future changes to the fire alarmsystemshall be provided as part of this
contract.
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1.3 Addr essabl e Control Modul e

The control nodul e shall be capabl e of operating as a relay (dry contact
formC for interfacing the control panel with other systens, and to
control door holders or initiate elevator fire service. The nodul e shal
be UL listed as conpatible with the control panel. The indicating device
or the external |oad being controlled shall be configured as a Style Y
notification appliance circuits. The systemshall be capable of
supervising, audible, visual and dry contact circuits. The control nodul e
shal | have both an input and output address. The supervision shall detect
a short on the supervised circuit and shall prevent power from being
applied to the circuit. The control nodel shall provide address setting
nmeans conpatible with the control panel's SLC supervision and store an
internal identifying code. The control nodule shall contain an integra
LED that flashes each tinme the control nobdule is polled.

. 1.4 Addressable Initiating Device Circuits Mdul e

The initiating device being nonitored shall be configured as a Style D
initiating device circuits. The systemshell be capable of defining any
nodul e as an al arm nodul e and report alarmtrouble, loss of polling, or as
a supervisory nodul e, and reporting supervisory short, supervisory open or
| oss of polling. The nodule shall be UL |listed as conpatible with the
control panel. The nonitor nodule shall provide address setting neans
conpatible with the control panel's SLC supervision and store an interna
identifying code. Monitor nodule shall contain an integral LED that

fl ashes each tine the nonitor nodule is polled. Pull stations with a

noni tor nodule in a comobn backbox are not required to have an LED

.1.5 I nsol ati on Modul es

Provide Isolation Mddules to isolate wire-to-wire short circuits on a |oop
and limt the nunber of other nobdul es or sensors that are incapacitated by
the short circuit fault. Place isolators on the signaling line circuit

| ocated such that not nore than 30 addressabl e devices are connected

bet ween isolation nodules. |If a wire-to-wire short occurs, the nodule
shal |l automatically open the circuit. On repair of the short, the nodule
shal |l automatically reconnect the isolated section of the signaling line
circuit. The nodule shall mount in a 100 mm square, 54 nm deep el ectrica
box. Module shall contain an integral LED that flashes each tinme the
nodule is polled and illum nates steadily to indicate that a short has been
detected and i sol at ed.

.2 STORACE BATTERI ES

Storage batteries shall be provided and shall be 24 Vdc seal ed,

| ead-cal ciumtype requiring no additional water. The batteries shall have
anpl e capacity, with primary power disconnected, to operate the fire alarm
systemfor a period of 60 hours. Following this period of battery
operation, the batteries shall have anple capacity to operate al

conponents of the system including all alarm signaling devices in the
total alarmnode for a mninumperiod of 15 minutes. Batteries shall be

| ocated at the bottom of the panel. Batteries shall be provided with
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overcurrent protection in accordance with NFPA 72.
.3 BATTERY CHARGER

Battery charger shall be conpletely automatic, 24 Vdc with high/low
charging rate, capable of restoring the batteries fromfull discharge (18
Volts dc) to full charge within 48 hours. A pilot light indicating when
batteries are manual ly placed on a high rate of charge shall be provided as
part of the unit assenbly, if a high rate switch is provided. Charger
shall be located in control panel cabinet or in a separate battery cabi net.

.4 ADDRESSABLE MANUAL FI RE ALARM STATI ONS

Addr essabl e manual fire alarmstations shall conformto the applicable
requirenents of UL 38. Manual stations shall be connected into signal |ine
circuits. Stations shall be installed on sem -flush nmounted outl et boxes.
Manual stations shall be mounted at 1220 mm Stations shall be single
action type. Stations shall be finished in red, with raised letter
operating instructions of contrasting color. Stations requiring the
breaki ng of glass or plastic panels for operation are not acceptable.
Stations enploying glass rods are not acceptable. The use of a key or
wrench shall be required to reset the station. Gavity or mercury sw tches
are not acceptable. Switches and contacts shall be rated for the voltage
and current upon which they operate. Addressable pull stations shall be
capabl e of being field programmed, shall |atch upon operation and renain

| atched until manually reset. Stations shall have a separate screw

term nal for each conductor

.5 FI RE DETECTI NG DEVI CES

Fire detecting devices shall conply with the applicable requirenents of
NFPA 72, NFPA 90A, UL 268, UL 268A, and UL 521. The detectors shall be
provided as indicated. Detector base shall have screw term nals for making
connections. No solder connections will be allowed. Detectors |located in
conceal ed | ocations (above ceiling, raised floors, etc.) shall have a
renote visible indicator LEDLCD. Addressable fire detecting devices,
except flame detectors, shall be dynamically supervised and uni quely
identified in the control panel. Al fire alarminitiating devices shal
be individually addressabl e, except where indicated. Installed devices
shall conformto NFPA 70 hazard classification of the area where devices
are to be installed.

.5.1 Heat Detectors

Heat detectors shall be designed for detection of fire by conbination fixed
tenperature and rate-of-rise principle. Heat detector spacing shall be
rated in accordance with UL 521. Detectors located in areas subject to

noi sture, exterior atnospheric conditions, shall be types approved for such
| ocations. Heat detectors located in attic spaces or simlar conceal ed
spaces bel ow the roof shall be internedi ate tenperature rated.

.5.1.1 Conbi nati on Fi xed- Tenperature and Rate-of-Ri se Detectors
Detectors shall be designed for sem -flush outlet box nounting and
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supported i ndependently of wiring connections. Contacts shall be
self-resetting after response to rate-of-rise principle. Under fixed
tenperature actuation, the detector shall have a permanent externa

i ndication which is readily visible. Detector units |located in boiler
roons, showers, or other areas subject to abnormal tenperature changes
shal | operate on fixed tenperature principle only. The UL 521 test rating
for the fixed tenperature portion shall be 57.2 degrees C.. The UL 521
test rating for the Rate-of-Ri se detectors shall be rated for 15 by 15 m

.5.2 Snoke Det ectors

Snoke detectors shall be designed for detection of abnormal snoke
densities. Snoke detectors shall be photoelectric type. Detectors shal
contain a visible indicator LED/LCD that shows when the unit is in alarm
condition. Detectors shall not be adversely affected by vibration or
pressure. Detectors shall be the plug-in type in which the detector base
contains termnals for making wiring connections. Detectors that are to be
installed in conceal ed (above false ceilings, etc.) locations shall be
provided with a renpte indicator LED/LCD suitable for nmounting in a

fini shed, visible [ocation

.5.2.1 Phot oel ectric Detectors

Detectors shall operate on a light scattering concept using an LED |ight
source. Failure of the LED shall not cause an alarmcondition. Detectors
shall be factory set for sensitivity and shall require no field adjustnents
of any kind. Detectors shall have an obscuration rating in accordance with
UL 268. Addressabl e snmoke detectors shall be capable of having the
sensitivity being renptely adjusted by the control panel

.5.2.2 Duct Detectors

Duct - nount ed phot oel ectric snoke detectors shall be furnished and installed
where indicated and in accordance with NFPA 90A. Units shall consist of a
snoke detector as specified in paragraph Photoelectric Detectors, nounted
in a special housing fitted with duct sanpling tubes. Detector circuitry
shall be nounted in a netallic enclosure exterior to the duct. Detectors
shall have a manual reset. Detectors shall be rated for air velocities
that include air flows between 2.5 and 20 m's. Detectors shall be powered
fromthe fire alarmpanel. Sanpling tubes shall run the full width of the
duct. The duct detector package shall conformto the requirenments of NFPA
90A, UL 268A, and shall be UL |isted for use in air-handling systens. The
control functions, operation, reset, and bypass shall be controlled from
the fire alarmcontrol panel. Lights to indicate the operation and al arm
condition; and the test and reset buttons shall be visible and accessible
with the unit installed and the cover in place. Detectors nounted above
1.83 m and those nounted below 1.83 m that cannot be easily accessed
whi |l e standing on the floor, shall be provided with a renpte detector

i ndi cator panel containing test and reset switches. Renote |anps and
switches as well as the affected fan units shall be properly identified in
etched plastic placards. Detectors shall have auxiliary contacts to
provide control, interlock, and shutdown functions specified in Section
15950 HEATI NG, VENTI LATI NG AND Al R CONDI TI ONI NG ( HVAC) CONTROL SYSTEMS.
The detectors shall be supplied by the fire alarm system manufacturer to
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ensure conplete systemconpatibility.
.6 NOTI FI CATI ON APPLI ANCES

Audi bl e appliances shall conformto the applicable requirenents of UL 464.
Devi ces shall be connected into notification appliance circuits. Devices
shal | have a separate screw termnal for each conductor. Audi bl e appliances
shal | generate a unique audi bl e sound from other devices provided in the
bui |l di ng and surrounding area. Surface nounted audi bl e appliances shall be
pai nted red. Devices indicated as weather proof shall be specifically
listed or approved for use in outdoor |ocations and be provided with netal
housi ng and protective grills.

.6.1 Al ar m Hor ns

Horns shall be surface nobunted, with the matchi ng nounting back box
recessed grille and vibrating type suitable for use in an electrically
supervised circuit. Horns shall produce a sound rating of at |east 85 dBA
at 3.05 m Horns used at the conpany operations facility shall produce a
sound rating of at |east 95 dBA at 3.05. Horns used in exterior |ocations
shal |l be specifically |isted or approved for outdoor use and be provided
with netal housing and protective grilles.

.6.2 Vi sual Notification Appliances

Vi sual notification appliances shall conformto the applicable requirenents
of UL 1971 and the contract draw ngs. Appliances shall have clear high
intensity optic lens, xenon flash tubes, and output white light. Strobe
flash rate shall be between 1 to 3 flashes per second and a m ni num of 75
candel a. Strobe shall be sem -flush mounted.

.6.3 Conbi nati on Audi bl e/ Vi sual Notification Appliances

Conbi nati on audi bl e/ vi sual notification appliances shall provide the sane
requi renents as individual units except they shall mount as a unit in
standard backboxes. Units shall be factory assenbled. Any other audible
notification appliance enployed in the fire alarmsystens shall be approved
by the Contracting O ficer.

.7 FI RE DETECTI ON AND ALARM SYSTEM PERI PHERAL EQUI PMENT

.7.1 Condui t

Conduit and fittings shall conmply with NFPA 70, UL 6, UL 1242, and UL 797.
. 7.2 Wring

Wring shall conformto NFPA 70. Wring for 120 Vac power shall be No. 12
AWG mininmnum The SLC wiring shall be copper cable in accordance with the
manuf acturers requirements. Wring for fire alarmdc circuits shall be No.
16 AWG mi ni num Vol tages shall not be nixed in any junction box, housing,
or device, except those containing power supplies and control relays.
Wring shall conformto NFPA 70. Systemfield wiring shall be solid copper
and installed in netallic conduit or electrical metallic tubing, except
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that rigid plastic conduit nay be used under sl ab-on-grade. Conductors
shal | be col or coded. Conductors used for the sane functions shall be
simlarly color coded. Wring code col or shall renmain uniformthroughout
the circuit. Pigtail or T-tap connections to initiating device circuits,
supervisory alarmcircuits, and notification appliance circuits are

pr ohi bi t ed.

2.7.3 Speci al Tools and Spare Parts

Sof tware, connecting cables and proprietary equi pnent, necessary for the
mai nt enance, testing, and reprogranm ng of the equi pnent shall be furnished
to the Contracting Oficer. Two spare fuses of each type and size required
shal |l be furnished. Two percent of the total nunber of each different type
of detector, but no | ess than two each, shall be furnished. Spare fuses
shall be nounted in the fire al arm panel

2.8 Del et ed
PART 3 EXECUTI ON
3.1 | NSTALLATI ON

Al'l work shall be installed as shown and in accordance with the

manuf acturer's di agrans and recommendati ons, unl ess otherw se specifi ed.
Snoke detectors shall not be installed until construction is essentially
conpl ete and the building has been thoroughly cleaned.

3.1.1 Power Supply for the System

A single dedicated circuit connection for supplying power froma branch
circuit to each building fire alarm system shall be provided. The power
shal | be supplied as shown on the drawi ngs. The power supply shall be
equi pped with a | ocking mechani smand narked in red with the words "FIRE
ALARM Cl RCU T CONTROL"

3.1.2 Wring

Conduit size for wiring shall be in accordance with NFPA 70. Wring for
the fire alarmsystemshall not be installed in conduits, junction boxes,
or outlet boxes with conductors of |ighting and power systens. Not nore
than two conductors shall be installed under any device screw term nal

The wires under the screw termnal shall be straight when placed under the
termnal then clanped in place under the screw termnal. The wres shal

be broken and not tw sted around the termnal. Circuit conductors entering
or |leaving any nounting box, outlet box enclosure, or cabinet shall be
connected to screwtermnals with each term nal and conductor nmarked in
accordance with the wiring diagram Connections and splices shall be nmde
using screw term nal blocks. The use of wire nut type connectors in the
systemis prohibited. Wring within any control equi pnent shall be readily
accessi bl e without renoving any conponent parts. The fire al arm equi pnent
manuf acturer's representative shall be present for the connection of wring
to the control panel

3.1.3 Control Pane

SECTI ON 13851 Page 17
( P- Am 0005)



VBRFYO02

The control panel and its assorted conponents shall be mounted so that no
part of the enclosing cabinet is |ess than 300 nm nor nore than 2000 nm
above the finished floor. Manually operable controls shall be between 900
and 1100 nm above the finished floor. Panel shall be installed to conply
with the requirenents of UL 864.

. 1.4 Det ectors

Detectors shall be located and installed in accordance with NFPA 72.
Detectors shall be connected into signal line circuits or initiating device
circuits as indicated on the drawings. Detectors shall be at |east 300 nm
fromany part of any lighting fixture. Detectors shall be |ocated at |east
900 mm fromdiffusers of air handling systens. Each detector shall be
provided with appropriate nounting hardware as required by its nounting

| ocation. Detectors which nount in open space shall be nmounted directly to
the end of the stubbed down rigid conduit drop. Conduit drops shall be
firmy secured to mninize detector sway. Were |length of conduit drop
fromceiling or wall surface exceeds 900 mm sway bracing shall be

provi ded.

.1.5 Notification Appliances

Notification appliances shall be nounted 2003 nm above the finished floor
or 150 nm bel ow the ceiling, whichever is |ower.

.1.6 Annunci at or Equi prment
Annunci at or equi pnent shall be nounted where indicated on the draw ngs.
1.7 Addressable Initiating Device Circuits Mdul e

The initiating device circuits nodule shall be used to connect supervised
conventional initiating devices (water flow switches, water pressure
switches, manual fire alarmstations, high/low air pressure swtches, and
tanper switches). The nodule shall nount in an el ectrical box adjacent to
or connected to the device it is nonitoring and shall be capable of Style B
supervised wiring to the initiating device. In order to nmaintain proper
supervision, there shall be no T-taps allowed on style B lines.
Addressabl e initiating device circuits nodul es shall nonitor only one
initiating device each. Contacts in suppression systenms and other fire
protection subsystens shall be connected to the fire alarmsystemto
perform supervi sory and alarmfunctions as specified in Section 13930 VT
Pl PE SPRI NKLER SYSTEM FI RE PROTECTI ON NFPA 72, as indicated on the

drawi ngs and as specified herein

.1.8 Addr essabl e Control Modul e

Addr essabl e and control nodul es shall be installed in the outlet box or

adj acent to the device they are controlling. |If a supplenentary
suppression rel easing panel is provided, then the nonitor nodul es shall he
nounted in a common encl osure adjacent to the suppression rel easi ng pane
and both this enclosure and the suppression rel easing panel shall be in the
sanme room as the releasing devices. Al interconnecting wires shall be
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supervi sed unless an open circuit or short circuit abnormal condition does
not affect the required operation of the fire alarmsystem |f contro
nodul es are used as interfaces to other systens, such as HVAC or el evator
control, they shall be within the control panel or immediately adjacent to
it. Control nodules that control a group of notification appliances shal
be adjacent to the first notification appliance in the notification
appliance circuits. Control nodul es that connect to devices shal
supervise the notification appliance circuits. Control nodul es that
connect to auxiliary systens or interface with other systems (non-life
safety systens) and where not required by NFPA 72, shall not require the
secondary circuits to be supervised. Contacts in suppression systens and
other fire protection subsystens shall be connected to the fire alarm
systemto performrequired alarmfunctions as specified in Section 13930
WET Pl PE SPRI NKLER SYSTEM FI RE PROTECTI ON

.2 OVERVOLTAGE AND SURCE PROTECTI ON
2.1 Power Line Surge Protection

Al'l equi pnment connected to alternating current circuits shall be protected
fromsurges per |EEE C62.41 B3 conbi nati on wavef orm and NFPA 70. Fuses
shal |l not be used for surge protection. The surge protector shall be rated
for a maximum |l et thru voltage of 350 Volts ac (line-to-neutral) and 350
Volt ac (neutral -to-ground).

. 2.2 Low Voltage DC Circuits Surge Protection

Al I DC, NAC, and comuni cation cabl es/ conductors, except fiber optics,

shal | have surge protection installed at each point where it exits or

enters a building. Equipnent shall be protected from surges per |EEE C62.41
B3 conbi nati on wavef orm and NFPA 70. The surge protector shall be rated

to protect the 24 Volt dc equipnent. The maxi mum dc cl anpi ng vol t ages

shall be 36 V (line-to-ground) and 72 Volt dc (line-to-line).

. 2.3 Signal Line Circuit Surge Protection

Al'l SLC cabl es/ conductors, except fiber optics, shall have surge
protection/isolation circuits installed at each point where it exits or
enters a building. The circuit shall be protected from surges per |EEE
C62. 41 B3 conbi nati on waveform and NFPA 70. The surge protector/isol ator
shall be rated to protect the equipnent.

.3  GROUNDI NG
Groundi ng shall be provided by connecting to building ground system
.4 TESTI NG

The Contractor shall notify the Contracting Oficer at |east 10 days before
the prelinmnary and acceptance tests are to be conducted. The tests shal
be performed in accordance with the approved test procedures in the
presence of the Contracting Oficer. The control panel manufacturer's
representative shall be present to supervise tests. The Contractor shal
furnish instrunents and personnel required for the tests.
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3.4.1 Prelimnary Tests

Upon conpletion of the installation, the systemshall be subjected to
functional and operational performance tests including tests of each
installed initiating and notification appliance, when required. Tests
shal | include the nmeggering of systemconductors to determne that the
systemis free fromgrounded, shorted, or open circuits. The nmegger test
shal |l be conducted prior to the installation of fire alarmequipnent. |If
deficiencies are found, corrections shall be made and the system shall be
retested to assure that it is functional. After conpleting the prelimnary
testing the Contractor shall conplete and submt the NFPA 72, Certificate
of Conpl eti on.

.4.2 Accept ance Test
Acceptance testing shall not be perforned until the Contractor has
conpl eted and submitted the Certificate of Conpletion. Testing shall be in
accordance with NFPA 72. The recommended tests in NFPA 72 shall be
consi dered mandatory and shall verify that previous deficiencies have been
corrected. The Contractor shall conplete and subnit the NFPA 72,
I nspection and Testing Form The test shall include all requirenents of
NFPA 72 and the foll ow ng:

a. Test of each function of the control panel

b. Test of each circuit in both trouble and normal nodes.

c. Tests of each alarminitiating devices in both normal and trouble
condi tions.

d. Tests of each control circuit and device.

e. Tests of each alarmnotification appliance.

f. Tests of the battery charger and batteries.

g. Conplete operational tests under energency power supply.
h. Visual inspection of wiring connections.

i. Opening the circuit at each alarminitiating device and
notification appliance to test the wiring supervisory feature.

j. Gound fault

k. Short circuit faults
I. Stray voltage

m Loop resistance

.5 TRAI NI NG
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Trai ning course shall be provided for the operations and mai nt enance staff.
The course shall be conducted in the building where the systemis
installed or as designated by the Contracting Officer. The training period
for systens operation shall consist of 1 training days (8 hours per day)
and shall start after the systemis functionally conpleted but prior to
final acceptance tests. The training period for systens nmintenance shal
consist of 2 training days (8 hours per day) and shall start after the
systemis functionally conpleted but prior to final acceptance tests. The
instructions shall cover itens contained in the operating and nai ntenance
instructions. In addition, training shall be provided on performance of
expansions or nodifications to the fire detection and al armsystem The
training period for system expansi ons and nodifications shall consist of at
| east 1 training days (8 hours per day) and shall start after the systemis
functionally conpleted but prior to final acceptance tests.

-- End of Section --
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SECTI ON 13920

FI RE PUMPS

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 47/ A 47M (1999) Ferritic Malleable Iron Castings

ASTM A 53/ A 53M (1999b) Pi pe, Steel, Black and Hot-Di pped,
Zi nc- Coat ed, Wl ded and Sean ess

ASTM A 183 (1983; R 1998) Carbon Steel Track Bolts
and Nuts

ASTM A 193/ A 193M (1999a) Alloy-Steel and Stainless Stee
Bolting Materials for H gh-Tenperature
Servi ce

ASTM A 194/ A 194M (1999) Carbon and Alloy Steel Nuts for

Bolts for Hi gh-Pressure and
H gh- Tenperature Service

ASTM A 536 (1984; 1999el) Ductile Iron Castings
ASTM A 795 (1997) Bl ack and Hot-Di pped Zi nc- Coat ed

(Gl vani zed) Wl ded and Seamnl ess St eel
Pipe for Fire Protection Use

ASTM B 42 (1998) Seanl ess Copper Pipe, Standard Sizes

ASTM B 88M (1999) Seanl ess Cooper Water Tube (Metric)

ASTM B 135M (1996) Seanl ess Brass Tube (Metric)

ASTM C 533 (1995) Calcium Silicate Block and Pi pe
Thermal | nsul ation

ASTM D 3308 (1997) PTFE Resin Skived Tape

ASTM F 436M (1993) Hardened Steel Washers (Metric)

ASME | NTERNATI ONAL ( ASME)
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ASME B16. 3 (1998) Malleable Iron Threaded Fittings

ASME B16.5 (1996; B16.5a) Pi pe Flanges and Fl anged
Fittings NPS 1/2 thru NPS 24

ASME B16.9 (1993) Factory- Made Wought Stee
Buttwel ding Fittings

ASME B16. 11 (1996) Forged Fittings, Socket-Welding and
Thr eaded

ASME B16. 21 (1992) Nonnetallic Flat Gaskets for Pipe
Fl anges

ASME B16. 26 (1988) Cast Copper Alloy Fittings for

Fl ared Copper Tubes

ASME B16. 39 (1998) Mal |l eable Iron Threaded Pi pe Uni ons
Cl asses 150, 250, and 300

AMERI CAN WATER WORKS ASSCOCI ATI ON ( AWAA)

AWM EVWV (1999) Standard Met hods for the
Exami nation of Water and Wast ewat er

AWM B300 (1999) Hypochlorites

AWM B301 (1992; Addenda B30la - 1999)) Liquid
Chl ori ne

AWM C104 (1995) Cenent-Mortar Lining for

Ductile-lron Pipe and Fittings for Water
AWM C110 (1998) Ductile-lron and Gray-Ilron

Fittings, 3 In. Through 48 In. (75 mm

t hrough 1200 mm), for Water and O her

Li qui ds

AWM Cl111 (1995) Rubber- Gasket Joints for
Ductile-lron Pressure Pipe and Fittings

AWM C151 (1996) Ductile-lron Pipe, Centrifugally
Cast, for Water or Other Liquids

AWM C500 (1993; C500a) Metal -Seated Gate Val ves for
Wat er Supply Service

AWM M20 (1973) Manual: Water Chlorination
Princi ples and Practices

FACTORY MUTUAL ENG NEERI NG AND RESEARCH (FM
FM P7825a (1998) Approval Guide Fire Protection
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FM P7825b (1998) Approval Guide Electrical Equipnent

MANUFACTURERS STANDARDI ZATI ON SOCI ETY OF THE VALVE AND FI TTI NGS
| NDUSTRY ( MSS)

MSS SP- 80 (1997) Bronze Gate, d obe, Angle and Check
Val ves

NATI ONAL FI RE PROTECTI ON ASSCCI ATI ON ( NFPA)

NFPA 20 (1999) Installation of Centrifugal Fire
Punps

NFPA 24 (1995) Installation of Private Fire
Service Mains and Their Appurtenances

NFPA 37 (2002) Installation and Use of Stationary
Conbusti on Engi nes and Gas Tur bi nes

NFPA 70 (1999) National Electrical Code

NFPA 1963 (1998) Fire Hose Connections

NATI ONAL | NSTUTI TE FOR CERTI FI CATI ON | N ENG NEERI NG TECHNOLOG ES
(NI CET)

NI CET 1014-7 (1995) Program Detail Manual for
Certification in the Field of Fire
Prot ecti on Engi neering Technology (Field
Code 003) Subfield of Automatic Sprinkler
Syst em Layout

UNDERWRI TERS LABCRATORI ES (UL)

UL 80 (1996) Steel Inside Tanks for Q| -Burner
Fuel
UL 142 (1993; Rev Jul 1998) Steel Aboveground

Tanks for Flammabl e and Conbusti bl e Li qui ds

UL 262 (1994; Rev thru Dec 1998) Gate Val ves for
Fire-Protection Service

UL 448 (1994; Rev thru May 1999) Punps For
Fire-Protection Service
UL 1247 (1995; Rev thru May 1997) Diesel Engines

For Driving Centrifugal Fire Punps

UL Fire Prot Dir (2002) Fire Protection Equi pnent Directory
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.2 GENERAL REQUI REMENTS

Except as nodified in this Section or on the draw ngs, fire punps shall be
installed in conformance with NFPA 20, including all reconmendations and
advi sory portions, which shall be considered mandatory. All reference to
the authority having jurisdiction shall be interpreted to nean the
Contracting O ficer.

.3  SEQUENCE OF OPERATI ON
. 3.1 Primary Fire Punp

Primary fire punp shall automatically operate when the pressure drops to

pressure as indicated. The fire punp shall automatically stop operating

when the system pressure reaches pressure as indicated and after the fire
punp has operated for the minimum punp run tinme specified herein

.3.1.1 Pressure Mai ntenance Punp

Pressure mai nt enance punp shall operate when the system pressure drops to
pressure as indicated. Punp shall autonatically stop when the system
pressure reaches pressure as indicated and after the punp has operated for
the m ni mum punp run tinme specified herein

. 3.2 Saf ety Requirenents

Coupling, rotating parts, gears, projecting equipnment, etc. shall be fully
encl osed or properly guarded so as to prevent possible injury to persons
that cone in close proximty of the equipnent. The Contractor shal

conduct testing of the fire punps in a safe manner and ensure that al

equi pnment is safely secured. Hoses and nozzles used to conduct flow tests
shall be in excellent condition and shall be safely anchored and secured to
prevent any msdirection of the hose streans.

.4 COCORDI NATI ON OF TRADES

Tank supports, piping offsets, fittings, and any other accessories required
shal |l be furnished as specified to provide a conplete installation and to
elimnate interference with other construction

.5 DELI VERY AND STORAGE

Al'l equi pnment delivered and placed in storage shall be housed with
protection fromthe weat her, excessive humdity and tenperature variations,
dirt and dust, or other contam nants. Additionally, all pipes shall be

ei ther capped or plugged until installed.

.6 FI ELD MEASUREMENTS
After becoming famliar with all details of the work, the Contractor shal
verify all dinensions in the field, and shall advise the Contracting

O ficer of any discrepancy before performng the work.

.7 SUBM TTALS
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Indicate submittal classification in the blank space foll ow ng the name of
the itemrequiring the submttal by using "G' when the subnmittal requires
CGovernment approval. Submittals not classified as "G' will show on the
submittal register as "Information Only". For submittals requiring
CGovernment approval, a code of up to three characters should be used
following the "G' designation to indicate the approving authority; codes of
"RE" for Resident Engi neer approval, "ED' for Engi neering approval, and
"AE" for Architect-Engineer approval are recommended. The foll ow ng shal
be submitted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs
Installation Requirenents; G

Three copies of the Fire Punp Installation Draw ngs consisting
of a detailed plan view, detailed el evations and sections of the
punp room equi pnent and piping, drawn to a scale of not |ess than
1: 20. Drawi ngs shall indicate equipnent, piping, and associated
punp equi pnent to scale. All clearance, such as those between
pi pi ng and equi pnent; between equi prent and walls, ceiling and
floors; and for electrical working distance clearance around al

el ectrical equiprment shall be indicated. Draw ngs shall include a
| egend identifying all synbols, nonenclatures, and abbreviations.
Drawi ngs shall indicate a conplete piping and equi pnent | ayout

i ncluding el evations and/ or section view of the foll ow ng:

a. Fire punps, controllers, piping, valves, and associ ated
equi pnent .

b. Sensing line for each punp including the pressure
mai nt enance punp.

c. Engine fuel systemfor diesel driven punps.
d. Engine cooling systemfor diesel driven punps.

e. Pipe hangers and sway bracing including support for diese
nmuf fl er and exhaust pi pi ng.

f. Restraint of underground water nmain at entry-and exit-points
to the building including details of pipe clanps, tie rods,
mechani cal retainer glands, and thrust bl ocks.

g. A one-line schematic diagramindicating | ayout and sizes of
al | piping, devices, valves and fittings.

h. A conplete point-to-point connection drawi ng of the punp
power, control and alarm systens, as well as interior wiring
schematics of each controller
As-Built Draw ngs;

As-built drawings, no later than 14 days after conpletion of the
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Final Tests. The Fire Punp Installation Draw ngs shall be updated
to reflect as-built conditions after all related work is conpl eted
and shall be on reproducible full-size nylar film

SD- 03 Product Data
Fire Punp Installation Related Submttals;

Alist of the Fire Punp Installation Related Submittals, no

|ater than 7 days after the approval of the Fire Protection
Specialist and the Manufacturer's Representative.

Installation Requirenents; G

Manufacturer's catal og data included with the Fire Punp
Installation Drawi ngs for each separate piece of equipnent

proposed for use in the system Catalog data shall indicate the
nane of the manufacturer of each item of equipnent, with data
annotated to indicate nodel to be provided. |In addition, a

conpl ete equi pnent |ist that includes equi pnent description, nodel
nunber and quantity shall be provided. Catalog data for materia
and equi pnent shall include, but not be linted to, the foll ow ng:

a. Fire punps, drivers and controllers including manufacturer's
certified shop test characteristic curve for each punp. Shop test
curve may be submitted after approval of catal og data but shall be
submitted prior to the final tests.

b. Pressure nmaintenance punp and controller

c. Piping conponents.

d. Valves, including gate, check, globe and relief valves.

e. (auges.

f. Hose valve manifold test header and hose val ves.

g. Flow neter.

h. Restrictive orifice union

i. Associated devices and equi pnent.
Spare Parts;

Spare parts data for each different itemof nmaterial and
equi pnent specified. The data shall include a conplete |ist of
parts and supplies, with current unit prices and source of supply,
and a list of parts recommended by the nmanufacturer to be repl aced
after 1 year and 3 years of service. A list of special tools and

test equi prent required for nmintenance and testing of the
products supplied by the Contractor shall be included.
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Prelimnary Test; G

Proposed procedures for Prelinnary Tests, at |east 14 days
prior to the proposed start of the tests.

Fi nal Acceptance Test; G

Proposed procedures for Final Acceptance Test, no later than 14
days prior to the proposed start of the tests.

System Di agrans; G

Proposed di agrans, at |east 2 weeks prior to start of related
testing. Systemdiagrans that show the | ayout of equipnent,
pi pi ng, and storage units, and typed condensed sequence of
operation, wiring and control diagrans, and operation nmanual s
expl ai ni ng preventative mai nt enance procedures, nethods of
checking the system for normal, safe operation, and procedures for
safely starting and stopping the systemshall be framed under
glass or laminated plastic. After approval, these itens shall be
post ed where directed.

Fire Protection Specialist; G

The nane and docunmentation of certification of the proposed Fire
Protection Specialists, no later than 14 days after the Notice to
Proceed and prior to the subnmittal of the fire punp installation
dr awi ngs.
Manuf acturer's Representative; G

The nane and docunentation of certification of the proposed
Manufacturer's Representative, concurrent with subnittal of the
Fire Protection Specialist Qualifications.

Field Training; G ED

Proposed schedule for field training subnmtted at | east 14 days
prior to the start of related training.

Prelimnary Test; G ED

Proposed date and tinme to begin Prelimnary Tests, submitted
with the Prelininary Tests Procedures.

Fi nal Acceptance Test; G ED

Proposed date and tinme to begin Final Acceptance Test, subnmitted
with the Final Acceptance Test Procedures. Notification shall be
provided at |east 14 days prior to the proposed start of the test.

Notification shall include a copy of the Contractor's Material &
Test Certificates.

SD- 06 Test Reports
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Prelimnary Test; G ED

Three copies of the conpleted Prelimnary Tests Reports, no
|ater that 7 days after the conpletion of the Prelimnary Tests.
The Prelimnary Tests Report shall include both the Contractor's
Material and Test Certificate for Underground Piping and the
Contractor's Material and Test Certificate for Aboveground Pi ping.

Al itens in the Prelimnary Tests Report shall be signed by the
Fire Protection Specialist and the Manufacturer's Representative.

Fi nal Acceptance Test; G ED

Three copies of the conpleted Final Acceptance Tests Reports
no later that 7 days after the conpletion of the Final Acceptance
Tests. Al itens in the Final Acceptance Report shall be signed
by the Fire Protection Specialist and the Manufacturer's
Representative. Test reports in booklet form (each copy furnished
in a properly labeled three ring binder) showing all field tests
and neasurenents taken during the prelinmnary and final testing,
and docunentation that proves conpliance with the specified
performance criteria, upon conpletion of the installation and
final testing of the installed system Each test report shal
indicate the final position of the controls and pressure swtches.
The test reports shall include the description of the hydrostatic
test conducted on the piping and flushing of the suction and
di scharge piping. A copy of the manufacturer's certified punp
curve for each fire punp shall be included in the report.

SD-07 Certificates
Fire Protection Specialist; G ED

Concurrent with the Final Acceptance Test Report, certification
by the Fire Protection Specialist that the fire punp installation
is in accordance with the contract requirenents, including signed
approval of the Prelimnary and Final Acceptance Test Reports.

SD- 10 Operation and Mai ntenance Data
Fire Punps; G ED

Si x manual s listing step-by-step procedures required for system
startup, operation, shutdown, and routine nmintenance, at |east 14
days prior to field training. The manuals shall include the
manuf acturer's nane, nodel nunber, parts list, list of parts and
tools that should be kept in stock by the owner for routine
mai nt enance i ncluding the nane of a local supplier, sinplified
wiring and controls diagrans, troubl eshooting guide, and
recommended servi ce organi zation (including address and tel ephone
nunber) for each item of equipnent. Each service organi zation
submitted shall be capable of providing 4 hour onsite response to
a service call on an energency basis.
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1.8 FI RE PROTECTI ON SPECI ALI ST

Work specified in this section shall be perfornmed under the supervision of
and certified by the Fire Protection Specialist. The Fire Protection
Speci al i st shall be an individual who is a registered professional engineer
and a Full Menber of the Society of Fire Protection Engineers or who is
certified as a Level |V Technician by National Institute for Certification
i n Engi neering Technologies (NICET) in the Autonmatic Sprinkler System
Layout subfield of Fire Protection Engi neering Technol ogy in accordance
with NI CET 1014-7. The Fire Protection Specialist shall be regularly
engaged in the design and installation of the type and conplexity of system
specified in the Contract docunents, and shall have served in a sinilar
capacity for at least three systens that have perforned in the manner

i ntended for a period of not |ess than 6 nonths.

1.9 MANUFACTURER S REPRESENTATI VE

Work specified in this section shall be perfornmed under the supervision of
and certified by a representative of the fire punp nmanufacturer. The

Manuf acturer's Representative shall be regularly engaged in the
installation of the type and conplexity of fire punp(s) specified in the
Contract docunents, and shall have served in a sinilar capacity for at

| east three systenms that have perforned in the nanner intended for a period
of not less than 6 nonths.

1.10 REGULATCRY REQUI REMENTS

Conpliance with referenced NFPA standards is mandatory. This includes
advisory provisions listed in the appendi ces of such standards, as though
the word "shall" had been substituted for the word "shoul d* wherever it
appears. In the event of a conflict between specific provisions of this
specification and applicable NFPA standards, this specification shal
govern. Reference to "authority having jurisdiction" shall be interpreted
to nean the Contracting Oficer

PART 2 PRODUCTS
2.1 STANDARD PRODUCTS

Mat eri al s and equi pnent shall be standard products of a manufacturer

regul arly engaged in the manufacture of such products and shall essentially
duplicate itens that have been in satisfactory use for at |least 2 years
prior to bid opening.

2.2 NAMVEPLATES

Al'l equi pnment shall have a naneplate that identifies the manufacturer's
nane, address, type or style, nodel or serial number, and catal og nunber.
Punps and notors shall have standard nanepl ates securely affixed in a
conspi cuous place and easy to read. Fire punp shall have namepl ates and
mar ki ngs in accordance with UL 448. Diesel driver shall have nanmepl ate and
mar ki ngs in accordance with UL 1247. Electric notor nanepl ates shal
provide the mnimuminformation required by NFPA 70, Section 430-7.
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2.3 REQUI REMENTS FOR FI RE PROTECTI ON SERVI CE

Mat eri al s and Equi pnment shall have been tested by Underwriters
Laboratories, Inc. and listed in UL Fire Prot Dir or approved by Factory
Mutual and listed in FM P7825a and FM P7825b. \Where the terns "listed" or
"approved" appear in this specification, such shall nean listed in UL Fire
Prot Dir or FM P7825a and FM P7825b

2.4  UNDERGROUND PI PI NG COVPONENTS
2.4.1 Pi pe and Fittings

Under ground pi pi ng and pi pi ng under the building slab shall be ductile iron
with a rated worki ng pressure of 1207 kPa conformng to AWM C151, with
cenent nortar lining conformng to AWM C104. Piping nore than 1500 nm
outside the building walls shall conply with Section 02510 WATER

DI STRI BUTI ON SYSTEM

2.4.2 Fitti ngs and Gaskets

Fittings shall be ductile iron conform ng to AWM C110. Gaskets shall be
suitable in design and size for the pipe with which such gaskets are to be
used. Gaskets for ductile iron pipe joints shall conformto AWM Cl111

2.4.3 Val ves and Val ve Boxes

Val ves shall be gate valves conform ng to AWM C500 or UL 262. Valves
shal | have cast-iron body and bronze trim Valve shall open by

countercl ockwi se rotation. Except for post indicator valves, all underground
val ves shall be provided with an adjustable cast-iron or ductile iron valve
box of a size suitable for the valve on which the box is to be used, but

not less than 133 mm in dianeter. The box shall be coated w th bitum nous
coating. A cast-iron or ductile-iron cover with the word "WATER' cast on

t he cover shall be provided for each box.

2.4.4 Gate Val ve and | ndi cator Posts

Gate val ves for underground installation shall be of the inside screw type
wi th counterclockwi se rotation to open. Where indicating type valves are

shown or required, indicating valves shall be gate valves with an approved
i ndi cator post of a length to permt the top of the post to be | ocated 900
nm above finished grade. Gate valves and indicator posts shall be listed
in UL Fire Prot Dir or FM P7825a and FM P7825b

2.4.5 Buried Utility Warning and ldentification Tape

Det ectabl e al umi num foil plastic-backed tape or detectable magnetic plastic
tape manufactured specifically for warning and identification of buried

pi pi ng shall be provided for all buried piping. Tape shall be detectable
by an electronic detection instrunent. Tape shall be col or-coded for the
utility involved and inprinted in bold black |etters continuously and
repeatedly over the entire tape length. Warning and identification shal

be " CAUTI ON BURI ED WATER PI PI NG BELOW or simlar wording. Code and
lettering shall be permanent and unaffected by nbisture and ot her
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substances contained in the trench backfill material. Tape shall be buried
at a depth of 300 mMmm below the top surface of earth or the top surface of
t he subgrade under pavenent.

.5 ABOVEGROUND PI PI NG COMPONENTS
.5.1 Pi pe Sizes 65 mm and Larger
.5.1.1 Pi pe

Pi pi ng shall be ASTM A 795, Wight Cass STD (Standard), Schedul e 40
(except for Schedule 30 for pipe sizes 200 mm and greater in dianeter),
Type E or Type S, Grade A; black steel pipe. Steel pipe shall be joined by
nmeans of flanges wel ded to the pipe or nechanical grooved joints only.

Pi pi ng shall not be jointed by welding or weld fittings. Suction piping
shal | be gal vani zed on the inside per NFPA 20.

.5.1.2 Grooved Mechanical Joints and Fittings

Joints and fittings shall be designed for not |ess than 1200 kPa service
and shall be the product of the sanme manufacturer. Fitting and coupling
houses shall be malleable iron conformng to ASTM A 47/ A 47M G ade 32510;
ductile iron conformng to ASTM A 536, Grade 65-45-12. Gasket shall be the
flush type that fills the entire cavity between the fitting and the pipe.
Nuts and bolts shall be heat-treated steel confornming to ASTM A 183 and
shal | be cadm um plated or zinc el ectropl at ed.

.5.1.3 Fl anges

Fl anges shall be ASME B16.5, Class 150 flanges. Flanges shall be provided
at val ves, connections to equi pment, and where indicated.

.5.1.4 Gasket s

Gaskets shall be AWM Cl111, cloth inserted red rubber gaskets.

.5.1.5 Bolts

Bolts shall be ASTM A 193/ A 193M G ade B8. Bolts shall extend no |ess
than three full threads beyond the nut with bolts tightened to the required
t or que.

.5.1.6 Nut s

Nuts shall be ASTM A 194/ A 194M Grade 8.

.5.1.7 Washer s

Washers shall neet the requirenents of ASTM F 436M. Flat circular washers
shal | be provide under all bolt heads and nuts.

.5.2 Pi ping Sizes 50 nm and Snall er
.5.2.1 St eel Pipe
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Steel piping shall be ASTM A 795, Wi ght C ass STD (Standard), Schedul e 40,
Type E or Type S, Grade A, zinc-coated steel pipe with threaded end
connections. Fittings shall be ASME B16.39, C ass 150, zinc-coated
threaded fittings. Unions shall be ASME B16.39, Cass 150, zinc-coated

uni ons.

.5.2.2 Copper Tubi ng

Copper tubing shall be ASTM B 88M, Type L or K, soft annealed. Fittings
shal |l be ASME B16.26, flared joint fittings. Pipe nipples shall be ASTM B
42 copper pipe with threaded end connecti ons.

.5.3 Pi pe Hangers and Supports

Pi pe hangers and support shall be UL listed UL Fire Prot Dir or FM approved
FM P7825a and FM P7825b and shall be the adjustable type. Finish of rods,
nuts, washers, hangers, and supports shall be zinc-plated after fabrication
.5.4  Valves

Val ves shall be UL listed UL Fire Prot Dir or FM approved FM P7825a and FM
P7825b for fire protection service. Valves shall have flange or threaded
end connecti ons.

.5.4.1 Gate Valves and Control Val ves

Gate val ves and control val ves shall be outside screw and yoke (O S. &Y.)
type whi ch open by counterclockw se rotation. Butterfly-type control

val ves are not permtted.

.5.4.2 Tanper Switch

The suction control valves, the discharge control valves, valves to test
header and flow neter, and the by-pass control valves shall be equi pped
with val ve tanper switches for nonitoring by the fire alarm system

.5.4.3 Check Val ve

Check val ve shall be clear open, swing type check valve with flange or
t hreaded i nspection plate.

.5.4.4 Relief Valve

Rel i ef valve shall be pilot operated or spring operated type conformng to
NFPA 20. A neans of detecting water notion in the relief lines shall be
provi ded where the discharge is not visible within the punp house.

.5.4.5 Crculating Relief Valve

An adjustable circulating relief valve shall be provided for each fire punp
in accordance w th NFPA 20.

.5.4.6 Suction Pressure Regul ating Val ve
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Suction pressure regulating valve shall be FM approved FM P7825a and FM
P7825b. Suction pressure shall be nonitored through a pressure line to the
control I ing nechani smof the regulating valve. Valve shall be arranged in
accordance with the manufacturer's reconmendati ons.

.6 FI RE PUWP

Fire punp shall be diesel engine driven. Each punp capacity shall be rated
at as indicated. Fire punp shall furnish not |ess than 150 percent of
rated flow capacity at not |ess than 65 percent of rated net pressure.

Punp shall be centrifugal horizontal split case fire punp. Horizontal punp
shal | be equi pped with automatic air rel ease devices. The maxi mumrated
punp speed shall be 2100 rpm when driving the punp at rated capacity. Punp
shall conformto the requirenents of UL 448. Fire punp di scharge and
suction gauges shall be oil-filled type.

.7 DI ESEL ENG NE DRI VER

Di esel engine driver shall conformto the requirenents of UL 1247 and shal
be UL listed UL Fire Prot Dir or FM approved FM P7825a and FM P7825b for
fire punp service. Driver shall be of the nake recommended by the punp
manuf acturer. The engine shall be closed circuit, liquid-cooled with raw
wat er heat exchanger. Diesel engine shall be electric start type taking
current from2 battery units. Engine shall be equipped with a fuel in-line
filter-water separator. Engine conditions shall be nonitored with engine

i nstrunentation panel that has a tachonmeter, hour meter, fuel pressure
gauge, lubricating oil pressure gauge, water tenperature gauge, and anmeter
gauge. Engine shall be connected to horizontal -shaft punp by flexible
couplings. For connections to vertical-shaft fire punps, right-angle gear
drives and universal joints shall be used. An engine jacket water heater
shal |l be provided to maintain a tenperature of 49 degrees C in accordance
wi th NFPA 20

. 7.1 Engi ne Capacity

Engi ne shall have adequate wattage to drive the punp at all conditions of
speed and | oad over the full range of the punp perfornance curve. The
wattage rating of the engine driver shall be as recommended by the punp
manuf acturer and shall be derated for tenperature and el evation in
accordance with NFPA 20. Anbient tenperature at the punp |location shall be
21 degrees C. Site elevation shall be as indicated.

. 7.2 Exhaust System External to Engine

Exhaust system shall conply with the requirenents of NFPA 20 and NFPA 37.
An exhaust nuffler shall be provided for each diesel engine driver to
reduce noise levels less than 95 dBA. A flexible connector with flange
connections shall be provided at the engine. Flexible sections shall be
stainl ess steel suitable for diesel-engines exhaust gas at 538 degrees C.
.7.2.1 Steel Pipe and Fittings

ASTM A 53/ A 53M Schedul e 40, bl ack steel, welding end connections. ASME

SECTI ON 13920 Page 16
( P- Am 0005)



VBRFYO02

B16.9 or ASME B16.11 welding fittings shall be of the same material and
wei ght as the piping.

.7.2.2 Fl anges

ASME B16.5, O ass 300. Flanges shall be provided at connections to diesel
engi nes, exhaust nmufflers, and flexible connections. Gaskets shall be ASME
B16. 21, conposition ring, 1.5875 mm. ASTM A 193/ A 193M Grade B8 bolts
and ASTM A 194/ A 194M Grade 8 nuts shall be provided.

.7.2.3 Pi pi ng I nsul ation

Products contai ning asbestos will not be pernmitted. Exhaust piping system
including the nmuffler shall be insulated with ASTM C 533 calciumsilicate
insulation, mninmumof 75 mm. Insulation shall be secured with not |ess

than 9.525 nmm w dth Type 304 stainless steel bands spaced not nore than
200 mm on center. An alum numjacket encasing the insulation shall be
provided. The alum num jacket shall have a m nimumthi ckness of 0.406 mm,
a factory-applied polyethylene and kraft paper noisture barrier on the

i nside surface. The jacket shall be secured with not |less than 13 nm w de
stai nl ess steel bands, spaced not |ess than 200 nm on centers.

Longi tudi nal and circunferential seans of the jacket shall be | apped not
less than 75 mm . Jackets on horizontal |line shall be installed so that
the I ongitudinal seans are on the bottom side of the pipe. The seans of
the jacket for the vertical lines shall be placed on the of f-weather side
of the pipe. On vertical lines, the circunferential seans of the jacket
shal |l overlap so the | ower edge of each jacket overlaps the upper edge of

t he jacket bel ow.

. 8 FI RE PUMP CONTRCOLLER

Controller shall be the automatic type and UL |isted UL Fire Prot Dir or FM
approved FM P7825a and FM P7825b for fire punp service. Punp shall be
arranged for automatic start and stop, and manual push-button stop

Aut omat i c stopping shall be acconplished only after all starting causes
have returned to normal and after a m nimum punp run tine has el apsed.
Controllers shall be conpletely terminally wired, ready for field
connections, and nounted in a NEMA Type 2 drip-proof enclosure arranged so
that controller current carrying parts will not be I ess than 300 nm above
the floor. Controller shall be provided with voltage surge arresters
installed per NFPA 20. Controller shall be equipped with a bourdon tube
pressure switch or a solid state pressure switch with i ndependent hi gh and

| ow adj ustnents, automatic starting relay actuated fromnormally closed
contacts, visual alarmlanps and supervisory power |light. Controller shal
be equi pped with a thernpstat switch with adjustable setting to nmonitor the
punp room tenperature and to provide an al arm when tenperatures falls bel ow
5 degrees C The controller shall be factory-equi pped with a heater
operated by thernostat to prevent noisture in the cabinet.

.8.1 Controller for Diesel Engine Driven Fire Punp
Controller shall require the punp to run for 30 mnutes prior to autonmatic

shutdown. Controller shall be equipped with two battery chargers; two
ammeters; two voltmeters, one for each set of batteries. Controller shal
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automatically alternate the battery sets for starting the punps.
Control l er shall be equipped with the foll owi ng supervisory alarmfunctions:

a. Engine Trouble (individually nonitored)
(1) Engi ne overspeed
(2) Low QI Pressure
(3) High Water Tenperature
(4) Engine Failure to Start
(5) Battery
(6) Battery Charger/AC Power Failure
b. Min Switch Ms-set
c. Punp Running
d. Punp Room Troubl e (individually nonitored)
(1) Low Fuel
(2) Low Punp Room Tenperature
(3) Low Reservoir Leve
Al arns shall be individually displayed in front of panel by |ighting of
vi sual |anps, except that individual |anps are not required for punp
running and main switch ms-set. Controller shall be equipped with a 7-day
el ectric pressure recorder with 24-hour back-up mounted inside the
controller. The pressure recorder shall provide a readout of the system
pressure fromO0O to 207 Pa , time, and date. The controller shall be
equi pped with an audible alarmwhich will activate upon any engi ne trouble
or punp roomtrouble alarmcondition and alarmsilence switch. Controller
shal | be equipped with termnals for field connection of a renpote alarm for
main switch ms-set, punp running, engine trouble and punp room troubl e;
and terninals for renpte start. Wen engi ne energency overspeed devi ce
operates, the controller shall cause the engine to shut down without tine
delay and | ock out until nanually reset.

.9 BATTERI ES

Batteries for diesel engine driver shall be sealed |ead cal ciumbatteries.
Batteries shall be nounted in a steel rack with non-corrosive,
non- conducti ve base, not |ess than 300 mm above the fl oor

.10 PRESSURE SENSI NG LI NE
A conpletely separate pressure sensing line shall be provided for each fire

punp and for the jockey punp. The sensing line shall be arranged in
accordance with Figure A-7-5.2.1. of NFPA 20. The sensing line shall be 15
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nmm H58 brass tubing conmplying with ASTM B 135M The sensing line shall be
equi pped with two restrictive orifice unions each. Restricted orifice

uni ons shall be ground-face unions with brass restricted di aphragns drilled
for a 224 nm. Restricted orifice unions shall be nmounted in the

hori zontal position, not less than 1.5 m apart on the sensing line. Two
test connections shall be provided for each sensing line. Test connections
shal |l consist of two brass 15 nm gl obe val ves and 8 nm gauge connection
tee arranged per NFPA 20. One of the test connections shall be equi pped
with a 0 to 1380 kPa water oil-filled gauge. Sensing |line shall be
connected to the punp discharge piping between the di scharge piping control
val ve and the check val ve.

11 PRESSURE MAI NTENANCE PUMP

Pressure mai nt enance punp shall be electric notor driven, horizontal shaft
or in-line vertical shaft, centrifugal type rated as indicated. Punp shal
draft fromthe suction supply side of the suction pipe gate valve of the
fire punp and shall discharge into the systemat the downstream si de of the
punp di scharge gate valve. An approved indicating gate valve of the

out side screw and yoke (O S.&Y.) type shall be provided in the maintenance
punp di scharge and suction piping. QGl-filled water pressure gauge and
approved check valve in the naintenance punp discharge piping shall be
provi ded. Check valve shall be swing type with renovabl e i nspection plate.

11,1 Pressure Mai ntenance Punp Controller

Pressure mai nt enance punp controller shall be arranged for automatic and
manual starting and stopping and equi pped with a "manual - of f-aut onati c"
switch. The controller shall be conpletely prewired, ready for field
connections, and wall-nmounted in a NEMA Type 2 drip-proof enclosure. The
control l er shall be equipped with a bourdon tube pressure switch or a solid
state pressure switch with independent high and | ow adjustnents for
automatic starting and stopping. A sensing |line shall be provided
connected to the pressure nmintenance punp di scharge piping between the
control valve and the check valve. The sensing line shall conformto
par agr aph, PRESSURE SENSI NG LINE. The sensing line shall be conpletely
separate fromthe fire punp sensing lines. An adjustable run tiner shal
be provided to prevent frequent starting and stopping of the punp notor.
The run tiner shall be set for 2 mnutes.

.12 DI ESEL FUEL SYSTEM EXTERNAL TO ENG NE

Fuel systemshall be provided that neets all requirenents and advisory
provi si ons of NFPA 20 and NFPA 37. The fuel tank vent piping shall be
equi pped with screened weat herproof vent cap. Vents shall be extended to
the outside. Each tank shall be equipped with a fuel |evel gauge.

Fl exi bl e bronze or stainless steel piping connectors with single braid
shal | be provided at each piping connection to the di esel engine. Supply,

return, and fill piping shall be steel piping, except supply and return

pi pi ng may be copper tubing. Fuel lines shall be protected agai nst
nmechani cal danage. Fill line shall be equipped with 16 mesh renovable wire
screen. Fill lines shall be extended to the exterior. A weatherproof tank
gauge shall be nounted on the exterior wall near each fill line for each
tank. The fill cap shall be able to be | ocked by padl ock. The engine
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supply (suction) connection shall be |located on the side of the fuel tank
so that 5 percent of the tank volune provides a sunp vol ume not useabl e by
the engine. The elevation of the fuel tank shall be such that the inlet of
the fuel supply line is located so that its opening is no |ower than the

| evel of the engine fuel transfer punp. The bottom of the tank shall be
pitched 21 mm per neter to the side opposite the suction inlet connection
and to an accessible 25 mm plugged gl obe drain val ve.

.12.1 St eel pipe

ASTM A 53/ A 53M hot -di pped zi nc-coated, Schedul e 40, threaded connections.
Fittings shall be ASME B16. 3, zinc-coated, threaded nalleable iron
fittings. Unions shall be ASME B16.39 zinc-coated, threaded unions.

.12.2 Copper Tubi ng

ASTM B 88M, Type K, soft annealed, with ASME B16.26 flared fittings.
.12.3 Di esel Fuel Tanks

UL 80 or UL 142 for aboveground tanks.

.12.4  Val ves

An indicating and | ockabl e ball valve shall be provided in the supply line
adj acent to the tank suction inlet connection. A check valve shall be
provided in fuel return line. Valves shall be suitable for oil service.
Val ves shal |l have union end connections or threaded end connecti ons.

a. G obe valve: MSS SP-80 O ass 125
b. Check valve: MBS SP-80, O ass 125, sw ng check

c. Ball valve: Full port design, copper alloy body, 2-position |ever
handl e.

.13 PUVMP BASE PLATE AND PAD

A common base plate shall be provided for each horizontal -shaft fire punp
for nmounting punp and driver unit. The base plate shall be constructed of
cast iron with raised |lip tapped for drai nage or wel ded steel shapes with
sui tabl e drai nage. Each base plate for the horizontal fire punps shall be
provided with a 25 mm gal vani zed steel drain line piped to the nearest
floor drain. For vertical shaft punps, punp head shall be provided with a
cast-iron base plate and shall serve as the sole plate for nounting the

di scharge head assenbly. Punp units and bases shall be nobunted on a raised
150 mmreinforced concrete pad that is an integral part of the reinforced
concrete floor.

.14 HOSE VALVE MANI FOLD TEST HEADER
Hose val ve test header shall be connected by ASME B16.5, Cass 150 fl ange

i nl et connection. Hose valves shall be UL listed UL Fire Prot Dir or FM
approved FM P7825a and FM P7825b bronze hose gate valves with 65 mm
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American National Fire Hose Connection Screw Standard Threads (NH) per NFPA
1963. The nunber of valves shall be per NFPA 20. Each hose val ve shall be
equi pped with a cap and chain, and |ocated no nore than 900 mm and no | ess
than 600 nm above grade.

2.15 FLOW METER

Meter shall be UL |isted UL Fire Prot Dir or FM approved FM P7825a and FM
P7825bas flow neters for fire punp installation with direct flow readout
device. Flow neter shall be capable of netering any waterflow quantities

bet ween 50 percent and 150 percent of the rated flow of the punps. The

flow nmeter shall be arranged in accordance with Figure A-2-14.2.1 of NFPA 20.
The nmeter throttle valve and the neter control valves shall be O S. &Y

val ves. Automatic air release shall be provided if flow neter test

di scharge is piped to the punp suction and forns a cl osed-|oop neter
arrangenent as defined in Figure A-2-14.2.1 of NFPA 20.

2.16 Pl PE SLEEVE

A pi pe sleeve shall be provided at each | ocation where piping passes
through walls, ceilings, roofs, and floors, including pipe entering

buil dings fromthe exterior. Sleeves shall be grouted in position during
construction. Sleeve shall be of sufficient length to pass through the
entire thickness of the wall, ceilings, roofs and floors. The space

bet ween the exterior surface of the pipe and the interior surface of the
sl eeve shall be firmy packed with mineral wool insulation and caul k at
both ends with plastic waterproof cenent which will dry to a firm but
pliable mass, or with a segnented el astoneric seal. Were pipes pass
through fire walls or fire floors, a fire seal shall be provided between
the pipe and the sleeve in accordance with Section 07840 FI RESTOPPI NG

Sl eeves in masonry and concrete walls, ceiling, roofs and floors shall be
hot - di p gal vani zed steel, ductile-iron, or cast-iron. Oher sleeves shal
be gal vani zed steel sheet pipe not less than 4.4 kg per square neter

2.17 ESCUTCHEON (WALL) PLATES
Escut cheon pl ates shall be one-piece or split-hinge type netal plates and
shal | be provided for piping passing through floors, walls, and ceiling in
exposed areas. |In finished areas, plates shall be polished stainless stee
or chromumplated finish on copper alloy. |In unfinished areas, plates
shal | have painted finish. Plates shall be secured in position

2.18 DI SI NFECTI NG MATERI ALS

2.18.1 Li quid Chlorine
Liquid chlorine shall conformto AWM B301

2.18.2 Hypochl ori tes
Cal ci um hypochl orite and sodi um hypochlorite shall conformto AWM B300.

PART 3 EXECUTI ON
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1 FI RE PUVP | NSTALLATI ON RELATED SUBM TTALS

The Fire Protection Specialist shall prepare a list of the submttals from
the Contract Submittal Register that relate to the successful installation
the fire punp(s). The submittals identified on this |ist shall be
acconpani ed by a letter of approval signed and dated by the Fire Protection
Speci al i st when submitted to the Governnent.

.2 I NSPECTI ON BY FI RE PROTECTI ON SPECI ALI ST

The Fire Protection Specialist shall inspect the fire punp installation
periodically assure that the installation conforns to the contract
requirenents. The Fire Protection Specialist shall performa thorough
i nspection of the fire punp installation, including visual observation of
t he punp while running shall be conducted. There shall be no excessive
vibration, leaks (oil or water), unusual noises, overheating, or other
potential problens. Inspection shall include piping and equi pnent
cl earance, access, supports, and guards. Any discrepancy shall be brought
to the attention of the Contracting Oficer in witing, no later than three
wor ki ng days after the discrepancy is discovered. The Fire Protection
Specialist shall witness the prelimnary and final acceptance tests and,
after conpletion of the inspections and a successful final acceptance test,
shall sign test results and certify in witing that the installation the
fire punp installation is in accordance with the contract requirenents.

.3 | NSTALLATI ON REQUI REMENTS

Install ati on, workmanshi p, fabrication, assenbly, erection, exan nation

i nspection and testing shall be in accordance NFPA 20, except as nodified
herein. In addition, the fire punp and engine shall be installed in
accordance with the witten instructions of the manufacturer

.4 Pl PE AND FI TTI NGS

Pi pi ng shall be inspected, tested and approved before burying, covering, or
concealing. Fittings shall be provided for changes in direction of piping
and for all connections. Changes in piping sizes shall be nade using
tapered reducing pipe fittings. Bushings shall not be used.

4.1 C eani ng of Piping

Interior and ends of piping shall be clean and free of any water or foreign
material. Piping shall be kept clean during installation by neans of plugs
or other approved net hods. Wen work is not in progress, open ends of the
pi pi ng shall be securely closed so that no water or foreign matter will
enter the pipes or fittings. Piping shall be inspected before placing in
posi tion.

.4.2 Thr eaded Connecti ons

Joi nting conpound for pipe threads shall be pol ytetrafluoroethyl ene (PTFE)
pi pe thread tape conform ng to ASTM D 3308 and shall be applied to male
threads only. Exposed ferrous pipe threads shall be provided with one coat
of zinc nolybdate priner applied to a m ninmumof dry filmthickness of
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0. 025 mm .
3.4.3 Pi pe Hangers and Supports

Addi ti onal hangers and supports shall be provided for concentrated |l oads in
aboveground pi pi ng, such as for valves and risers.

3.4.3.1 Vertical Piping

Pi pi ng shall be supported at each floor, at not nore than 3 neters
i nterval s.

3.4.3.2 Hori zontal Piping
Hori zontal piping supports shall be spaced as foll ows:

MAXI MUM SPACI NG ( METERS)

Nomi nal 25 and 32 40 50 65 80 90 100 125 150+
Pi pe Under

Size (mm)

Copper 1.8 2 2.4
Tube

St eel 2 2.4 2.7 3 3.3 3.6 3.9 4.2 4.8 5.0
Pi pe
3.4.4 Under gr ound Pi pi ng

Installati on of underground piping and fittings shall conformto NFPA 24.
Joints shall be anchored in accordance with NFPA 24. Concrete thrust bl ock
shal | be provided at el bow where pipe turns up towards floor, and the pipe
riser shall be restrained with steel rods fromthe el bow to the flange
above the floor. After installation per NFPA 24, rods and nuts shall be

t horoughly cl eaned and coated with asphalt or other corrosion-retard

mat eri al approved by the Contracting Oficer. Mnimmdepth of cover shal
be 900 mMm .

3.5 ELECTRI CAL WORK
El ectric motor and controls shall be in accordance with NFPA 20 and NFPA 70,
unl ess nore stringent requirements are specified herein or are indicated on
the drawings. Electrical wiring and associ ated equi pnent shall be provided
in accordance with NFPA 20 and Section 16415 ELECTRI CAL WORK, | NTERI OR

3.6 Pl PE COLOR CODE MARKI NG

Col or code marking of piping shall be as specified in Section 09900
PAI NTI NG, GENERAL.

3.7 FLUSHI NG
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The fire punp suction and discharge piping shall be flushed at 120 percent
of rated capacity of each punp. Were the punp installation consists of
nore than one punp, the flushing shall be the total quantity of water
flowi ng when all punps are discharging at 120 percent of their rated
capacities. The new punps may be used to attain the required flushing

vol une. Flushing operations shall continue until water is clear, but not
| ess than 10 nminutes. The Contractor shall subnit a signed and dated
flushing certificate before requesting field testing.

. 8 FI ELD TESTS
.8.1 Hydrostatic Test

Pi pi ng shall be hydrostatically tested at 1551 kPa for a period of 2-hours,
or at |least 345 kPa in excess of the maxi num pressure, when the nmaxi num
pressure in the systemis in excess of 1207 kPa

.8.2 Prelimnary Test

The Fire Protection Specialist shall take all readi ngs and nmeasurenents.
The Manufacturer's Representative, a representative of the fire punp
control l er manufacturer, and a representative of the diesel engine

manuf acturer (when supplied) shall w tness the conplete operational testing
of the fire punp and drivers. The fire punp controller manufacturer's
representative and the di esel engine manufacturer's representative shal
each be an experienced technician enployed by the respective manufacturers
and capabl e of denobnstrating operation of all features of respective
conponents including trouble alarns and operating features. Fire punps,
drivers and equi pnent shall be thoroughly inspected and tested to insure
that the systemis correct, conplete, and ready for operation. Tests shal
ensure that punps are operating at rated capacity, pressure and speed.
Tests shall include manual starting and running to ensure proper operation
and to detect |eakage or other abnormal conditions, flow testing, automatic
start testing, testing of autonatic settings, sequence of operation check
test of required accessories; test of punp alarnms devices and supervisory
signals, test of punp cooling, operational test of relief valves, and test
of autonatic power transfer, if provided. Punmps shall run w thout abnornal
noi se, vibration or heating. |f any conponent or systemwas found to be
defective, inoperative, or not in conpliance with the contract requirenents
during the tests and inspection, the corrections shall be made and the
entire prelimnary test shall be repeated.

.8.3 Fi nal Acceptance Test

The Fire Protection Specialist shall take all readi ngs and nmeasurenents.
The Manufacturer's Representative, the fire punp controller manufacturer's
representative, and the diesel engine manufacturer's representative (when
supplied) shall also witness for the final tests. The Contractor shall be
responsi ble for repairing any danmage caused by hose streans or other
aspects of the test. The final acceptance test shall include the follow ng:

.8.3.1 Fl ow Tests
Fl ow tests using the test header, hoses and pl aypi pe nozzles shall be
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conducted. Flow tests shall be perforned at churn (no flow), 75, 100, 125
and 150 percent capacity for each punp and at full capacity of the punp
installation. Flowreadings shall be taken from each nozzle by neans of a
calibrated pitot tube with gauge or other approved neasuring equi prent.
Rpm suction pressure and di scharge pressure reading shall be taken as part
of each flow test. Voltage and anpere readi ngs shall taken on each phase
as part of each flow test for electric-notor driven punps.

.8.3.2 Starting Tests

Punps shall be tested for automatic starting and sequential starting.
Setting of the pressure switches shall be tested when punps are operated by
pressure drop. Tests may be performed by operating the test connection on
the pressure sensing lines. As a mninmm each punp shall be started
automatically 10 times and manually 10 tines, in accordance w th NFPA 20.
Tests of engine-driven punps shall be divided equally between both set of
batteries. The fire punps shall be operated for a period of a | east 10

m nutes for each of the starts; except that electric notors over 149 kW
shal |l be operated for at |east 15 mnutes and shall not be started nore
than 2 tines in 10 hours. Pressure settings that include automatic
starting and stopping of the fire punp(s) shall be indicated on an etched
pl astic placard, attached to the correspondi ng punp controller

.8.3.3 Battery Changeover

Diesel driven fire punps shall be tested for autonatic battery changeover
in event of failure of initial battery units.

.8.3.4 Al ar s

Al punp alarns, both |Iocal and renote, shall be tested. Supervisory
alarns for diesel drivers shall be electrically tested for |ow oil
pressure, high engine jacket cool ant tenperature, shutdown from overspeed,
battery failure and battery charger failure.

.8.3.5 M scel | aneous

Val ve tanper switches shall be tested. Pressure recorder operation relief
val ve settings, valve operations, operation and accuracy of neters and
gauges, and other accessory devices shall be verified.

.8.3.6 Al t ernate Power Source

On installations with an alternate source of power and an automatic
transfer switch, loss of primary power shall be sinulated and transfer

shal |l occur while the punp is operating at peak load. Transfer from nornal
to enmergency source and retransfer from energency to nornal source shal

not cause openi ng of overcurrent devices in either line. At least half of
the manual and automatic starting operations listed shall be perfornmed with
the fire punp connected to the alternate source.

.8.4 Correction of Deficiencies
I f equi pnent was found to be defective or non-conpliant with contract
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requi renents, the Contractor shall perforned corrective actions and repeat
the tests. Tests shall be conducted and repeated if necessary until the
system has been denponstrated to conply with all contract requirenents.

.8.5 Test Equi prent

The Contractor shall provide all equi pment and instrunents necessary to
conduct a conplete final test, including 65 mmdianeter hoses, playpipe
nozzl es, pitot tube gauges, portable digital tachoneter, voltage and anpere
neters, and calibrated oil-filled water pressure gauges. The Contractor
shal |l provide all necessary supports to safely secure hoses and nozzl es
during the test. The Governnent will furnish water for the tests.

.8.6 Test Docunent ation

The Manufacturer's Representative shall supply a copy of the nanufacturer's
certified curve for each fire punp at the tinme of the test. The Fire
Protection Specialist shall record all test results and plot curve of each
punp performance during the test. Conplete punp acceptance test data of
each fire punp shall be recorded. The punp acceptance test data shall be
on forms that give the detail punmp information such as that which is
indicated in Figure A-11-2.6.3(f) of NFPA 20. Al test data records shal
be subnmitted in a three ring binder

.9 DI SI NFECTI ON

After all system conponents are installed including punps, piping, and

ot her associated work, and all hydrostatic test(s) are successfully

conpl eted, thoroughly flush the punps and all piping to be disinfected with
potabl e water until there is no visible sign of dirt or other residue. and
hydrostatic test are successfully conpleted, each portion of the piping
specified in this Section systemto be disinfected shall be thoroughly
flushed with potable water until all entrained dirt and other foreign

mat eri al s have been renoved before introducing chlorinating material. The
chlorinating material shall be hypochlorites or liquid chlorine. Water
chlorination procedure shall be in accordance with AWM M0. The
chlorinating material shall be fed into the sprinkler piping at a constant
rate of 50 parts per mllion (ppm). A properly adjusted hypochlorite
solution injected into the systemwi th a hypochlorinator, or liquid
chlorine injected into the systemthrough a solution-fed chlorinator and
booster punp shall be used. Chlorination application shall continue unti
the entire systemif filled. The water shall remain in the systemfor a

m ni mum of 24 hours. Each valve in the systemshall be opened and cl osed
several tinmes to ensure its proper disinfection. Follow ng the 24-hour
period, no |l ess than 25 ppmchlorine residual shall remain in the system
The system shall then be flushed with clean water until the residua
chlorine is reduced to |l ess than one part per nillion. Sanples of water in
di sinfected containers for bacterial exam nation will be taken from severa
system | ocati ons which are approved by the Contracting O ficer. Sanples
shall be tested for total coliformorganisnms (coliformbacteria, feca
coliform streptococcal, and other bacteria) in accordance with AWM EWN
The testing nmethod shall be either the multiple-tube fernentation technique
or the nenbrane-filter technique. The disinfection shall be repeated until
tests indicate the absence of coliformorgani sns (zero nean coliform
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density per 100 mlliliters) in the sanples for at least 2 full days. The
systemw || not be accepted until satisfactory bacteriol ogical results have
been obt ai ned.

.10 FI ELD TRAI NI NG

The Fire Protection Specialist and the Manufacturer's Representative shal
conduct a training course for operating and mai ntenance personnel as
designated by the Contracting Oficer. Training shall be provided for a
period of 8 hours of normal working time and shall start after the fire
punp installation is functionally conplete but prior to the start tests
specified herein. The field instruction shall cover all of the itens
contained in the approved Qperating and Mai ntenance I nstructions.

-- End of Section --

SECTI ON 13920 Page 27
( P- Am 0005)



PART 1

=

PRRPRPRRPRRRPR

N

=
BEENdNNDEED

NNWNDNDN PR

>
e

2.

NENESEN
NENESENICRRESE

NNR AN SRS

N

= O

w w

N

SECTI ON TABLE OF CONTENTS
DI VI SION 13 - SPECI AL CONSTRUCTI ON
SECTI ON 13945

PREACTI ON AND DELUGE SPRI NKLER SYSTEMS, FI RE PROTECTI ON

GENERAL

REFERENCES

GENERAL REQUI REMENTS
Hydraul i ¢ Design

.11 Hose Dermand

1.2 Basis for Cal cul ations
Spri nkl er Spacing
Control System

. 3.1 Power Supply

. 3.2 Crcuit Requirenents

SYSTEM OPERATI ONAL FEATURES

.1 System Act uati on
.2 Alarm Functions
.3 Supervi sory Functions

COORDI NATI ON OF TRADES

DELI VERY AND STORAGE

FI ELD MEASUREMENTS

SUBM TTALS

HYDRAULI C CALCULATI ONS

FI RE PROTECTI ON SPECI ALI ST
SPRI NKLER SYSTEM | NSTALLER QUALI FI CATI ONS
REGULATORY REQUI REMENTS

PRODUCTS

STANDARD PRODUCTS

NAMEPLATES

REQUI REMENTS FOR FI RE PROTECTI ON SERVI CE
ABOVEGROUND PI PI NG COVPONENTS

St eel Pipe

Fittings for Non-G ooved Steel Pipe
G ooved Mechanical Joints and Fittings
Fl anges

4.1 Bol ts

.2 Nut s

4.3 \ashers

Pi pe Hangers

Val ves

.6.1 Control Valve and Gate Val ve

N

.4.6.2 Check Val ves

AUTOVATI C WATER CONTROL VALVE ( DELUGE VALVE)

SECTI ON 13945 Page 1
( P- Am 0005)

VBRFYO02



VBRFYO02

6 SUPERVI SORY Al R SYSTEM
2 1 Air Conpressor
2 2 Air Pressure Mintenance Device
2 3 Air Supply Piping System
2 4 Low Air Pressure Switch
7 SPRI NKLERS
2 1 Pendent Spri nkl er
2.7.2 Upri ght Sprinkl er
8 DI SI NFECTI NG MATERI ALS
2.8.1 Liquid Chlorine
2.8.2 Hypochl orites

2.9 ACCESSORI ES
2
2
2
2
2
1
1
2
2
2
2

o000

~ N

o 0o

.1 Spri nkl er Cabi net
.2 Pendent Spri nkl er Escutcheon
.3 Pi pe Escut cheon
.4 Sprinkl er Guard
.9.5 I dentification Sign
0 DOUBLE- CHECK VALVE BACKFLOW PREVENTI ON ASSEMBLY
1 CONTROL PANEL
11,1 Zone Annunci at or
.11.2 Syst em Zoni ng
.11.3 Primary Power Supply
.11.4 Enmer gency Power Supply
2.11.4.1 Storage Batteries
2.11.4.2 Battery Charger
2.12 ALARM | NI TI ATI NG DEVI CES
2.12.1 Heat Detectors
2.12.1.1 Conbi nati on Fi xed- Tenperature and Rat e-of - R se Heat
Det ect or
12.2 Phot oel ectric Detectors
12.3 Manual Actuation Station
.12.4 Sprinkler Pressure Alarm Switch
12.5 Waterfl ow Al arm
.12.6 Val ve Supervisory (Tanper) Switch
3 NOTI FI CATI ON APPLI ANCES
2.13.1 Al arm Bel |
2.13.2 Al arm Horn
2.14 WRING

©O O © O ©o

N

BNNNNR

PART 3 EXECUTI ON

3.1 FI RE PROTECTI ON RELATED SUBM TTALS
3.2 | NSTALLATI ON REQUI REMENTS
3.3 | NSPECTI ON BY FI RE PROTECTI ON SPECI ALI ST
3.4  ABOVEGROUND PI PI NG | NSTALLATI ON
3.4.1 Protection of Piping Agai nst Earthquake Danmage
3.4.2 Pi pi ng in Exposed Areas
3.4.3 Pi pi ng in Finished Areas
3.4.4 Pendent Sprinklers Locations
3.4.5 Upri ght Sprinklers
3.4.6 Pendent Sprinklers Locations
3.4.7 Pi pe Joints
3.4.8 Reducers
3.4.9 Pi pe Penetrations

SECTI ON 13945 Page 2
(P- Am 0005)



w

w
WWoNDWWWWWWWaWwww

10 Escut cheons

12 Dr ai ns

i

ELECTRI CAL WORK

Groundi ng
Wring

Cont rol Panel
Det ectors

aaooaooaon
No U WN R

DI SI NFECTI ON

PRELI M NARY TESTS

.2
.2 Air Pressur

® 00 0 0 @

1
2
8
8
3
.4 Aut omati c Water
F
1 Control System
2
3

End of Section Tabl e of

11 I nspector's Test Connection
13 I dentification Signs

Overcurrent and Surge Protection

Manual Actuation Stations
Notification Appliances

Pl PE COLOR CODE MARKI NG
Under gr ound Pi pi ng

Abovegr ound Pi pi ng
Hydrostatic Testing

e Test

.1
.2
Detection and Control System Tests

Control Val ve Test

| NAL ACCEPTANCE TESTS

Test

Trip-tests of Automatic Water Control
Tests of Supervisory Air System

Contents --

SECTI ON 13945 Page 3
( P- Am 0005)

VBRFYO02



VBRFYO02

SECTI ON 13945

PREACTI ON AND DELUGE SPRI NKLER SYSTEMS, FI RE PROTECTI ON

PART 1  GENERAL

1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic

desi gnation only.

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 135 (2001) Electric-Resistance-Wl ded Steel
Pi pe

ASTM A 183 (1998) Carbon Steel Track Bolts and Nuts

ASTM A 193/ A 193M (2001a) Alloy-Steel and Stainless Steel
Bolting Materials for H gh-Tenperature
Servi ce

ASTM A 449 (2000) Quenched and Tenpered Steel Bolts
and Studs

ASTM A 47/ A 47M (1999) Ferritic Malleable Iron Castings

ASTM A 53/ A 53M (2001) Pipe, Steel, Black and Hot-D pped,
Zi nc- Coat ed, Wl ded and Seanl ess

ASTM A 536 (1984; R 1999el) Ductile Iron Castings

ASTM A 563M (2000) Carbon and Alloy Steel Nuts (Metric)

ASTM A 795 (2000) Bl ack and Hot-Di pped Zi nc- Coat ed

(Gl vani zed) Wl ded and Seamnl ess St eel
Pipe for Fire Protection Use

ASTM F 436M (1993) Hardened Steel Washers (Metric)
AMERI CAN SOCI ETY OF SANI TARY ENG NEERI NG ( ASSE)

ASSE 1015 (1999) Doubl e Check Backfl ow Prevention
Assenbl y

AMERI CAN WATER WORKS ASSCCI ATl ON( AWAA)

AWM B300 (1999) Hypochlorites
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AWM B301 (1992; Addenda B30l1a - 1999) Liquid
Chl ori ne
AWM EVWV (1999) Standard Met hods for the

Exani nati on of Water and Wast ewat er

AWM M20 (1973) Manual : Water Chlorination
Princi ples and Practices

ASME | NTERNATI ONAL ( ASME)

ASME B16.1 (1998) Cast Iron Pipe Flanges and Fl anged
Fittings

ASME B16. 11 (1996) Forged Fittings, Socket-Wlding and
Thr eaded

ASME B16. 21 (1992) Nonnetallic Flat Gaskets for Pipe
Fl anges

ASME B16.9 (1993) Factory- Made Wought Stee
Buttwel ding Fittings

ASME B18.2.1 (1996) Square and Hex Bolts and Screws
(I'nch Series)

ASME B18. 2.2 (1987; R 1993) Square and Hex Nuts (Inch
Seri es)

FACTORY MUTUAL ENG NEERI NG AND RESEARCH (FM

FM P7825a (1998) Approval Guide Fire Protection

FM P7825b (1998) Approval Guide Electrical Equipnent
| NSTI TUTE OF ELECTRI CAL AND ELECTRONI CS ENG NEERS (| EEE)

| EEE C62. 41 (1991; R 1995) Surge Voltages in
Low Vol tage AC Power Circuits

MANUFACTURERS STANDARDI ZATI ON SOCI ETY OF THE VALVE AND FI TTI NGS
| NDUSTRY ( MSS)

MSS SP-71 (1997) Gray Iron Swing Check Val ves
Fl anges and Threaded Ends

NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)
NFPA 13 (1999) Installation of Sprinkler Systens

NFPA 24 (1995) Installation of Private Fire
Service Mains and Their Appurtenances

NFPA 70 (1999) National Electrical Code
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NFPA 72 (1999) National Fire Al arm Code
NATI ONAL | NSTI TUTE FOR CERTI FI CATI ON | N ENA NEERI NG TECHNOLOGQ ES
(NI CET)

NI CET 1014-7 (1995) Program Detail Manual for

Certification in the Field of Fire

Prot ecti on Engi neering Technology (Field
Code 003) Subfield of Automatic Sprinkler
Syst em Layout

UNDERWRI TERS LABCRATORI ES (UL)
UL Bld Mat Dir (1999) Building Materials Directory

UL Fire Prot Dir (1999) Fire Protection Equi pnent Directory

.2 GENERAL REQUI REMENTS

Preaction sprinkler systen(s) shall be provided in areas indicated on the
drawi ngs. The sprinkler systemshall provide fire sprinkler protection for
the entire area. Except as nodified herein, the systemshall neet the
requi renents of NFPA 13 and NFPA 72. The sprinkler systemshall be a
single interl ocked systemthat requires the actuation of an al arm
initiating device to open the water control (deluge) valve. The Contractor
shal | design any portion of the sprinkler systemthat are not indicated on
the drawi ngs including |ocating sprinklers, piping, and equi pnent, and size
pi pi ng and equi pment when this information is not indicated on the draw ngs
or is not specified herein. Pipe sizes which are not indicated on the
drawi ngs shall be determ ned by hydraulic cal cul ations.

2.1 Hydraul i ¢ Desi gn

The system shall be hydraulically designed to discharge a m nimumdensity
as indicated over the hydraulically npost denmanding area as indicated. The
m ni mum pi pe size for branch lines in gridded systems shall be 32 mm.
Hydraulic cal cul ations shall be in accordance with the Area/Density Mt hod
of NFPA 13. Water velocity in the piping shall not exceed 6 ms .

.2.1.1 Hose Denmand

An al | owance for exterior hose streans as indicated shall be added to the
sprinkler systemdenand at the fire hydrant shown on the draw ngs cl osest
to the point where the water service enters the buil ding.

.2.1.2 Basis for Cal cul ati ons

The design of the systemshall be based on a water supply as indicated.
Wat er supply shall be presunmed avail able as indicated. Hydraulic

cal cul ati ons shall be based upon the Hazen-WIllians formula with a "C'
val ue of 120 for gal vani zed steel piping, 140 for new cenent-Iined
ductile-iron piping, and 100 for existing underground piping on operation
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of the fire punp(s) provided in Section 13920 FI RE PUWPS.
. 2.2 Spri nkl er Spaci ng

Sprinklers shall be uniformy spaced on branch |ines. Maxi mum spacing per
sprinkler shall not exceed limts specified in NFPA 13 for hazard occupancy
as i ndi cat ed.

. 2.3 Control System

The control systemshall neet the requirenments of NFPA 72. The control
panel shall be listed in UL Fire Prot Dir or FM P7825a and FM P7825b for
"Rel easi ng Device Service". The control panel and the sol enoid val ve that
activates the water control valves shall be conpatible with each other
Conpatibility shall be per specific UL listing or FM approval of the
control equi pnment.

.2.3.1 Power Supply

The prinmary operating power shall be provided fromtwo single-phase 120 VAC
circuits. Transfer fromnormal to backup power and restoration from backup
to nornmal power shall be fully autonmatic and shall not initiate a fal se
alarm Loss of primary power shall not prevent actuation of the respective
automatic water control valve upon activation of any alarminitiating
device. Backup power shall be provided through use of rechargeabl e,

seal ed, |l ead cal cium storage batteries.

.2.3.2 Circuit Requirenents

Alarminitiating devices shall be connected to initiating device circuits
(IDC), Style Dor to signal line circuits (SLC), Style 5, in accordance
with NFPA 72. Alarmnotification or indicating appliances shall be
connected to indicating appliance circuit (I1AC, Style Z in accordance with
NFPA 72. A separate circuit shall be provided for actuation of each

i ndi vi dual automatic water control valve. The circuits that actuate the
wat er control valves shall be fully supervised so that the occurrence of a
single open or a single ground fault condition in the interconnecting
conductors shall be indicated at the control panel

.3 SYSTEM OPERATI ONAL FEATURES

The system shall include a heat detection system nmanual actuation
stations, supervisory and alarmsw tches, alarmnotification appliances,
control panel and associ ated equi pnment. Preaction sprinkler system piping
shal |l be provided with supervisory air pressure not to exceed 210 kPa

. 3.1 System Actuation

Activation of any heat detectors or a single nanual actuation station shal
actuate alarm zone circuits of the control panel that, in turn, shal
actuate the corresponding autonmatic water control valve. Actuation of the
autonmatic water control valve shall cause water to fill the preaction
system pi pi ng and be discharged from fused sprinklers.
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1.3.2 Al ar m Functi ons

Activation of any heat detector or sprinkler pressure alarmswtch or

manual actuation station shall cause the illum nation of the respective
zone annunci ator, and activation of the building fire alarm system

transm ssion of the alarmto the base-wide fire reporting system Valve
tanper alarmshall be nonitored by the systemcontrol panel and transmtted
to the building fire alarmsystemas a trouble alarm

1.3.3 Supervi sory Functions

The reduction of supervisory air pressure within the sprinkler system
piping to less than 70 kPa shall activate supervisory alarmand transm t
supervisory alarmto the fire departnent. The occurrence of a single open
or a single ground fault in any alarminitiating device circuit, in the
autonmatic water control valve actuation circuit, in any alarmindicating
appliance circuit or in other electrically supervised circuit shall cause
the individually | abelled control panel trouble light to be illumn nated,
the audible trouble alarmto be activated, and a trouble alarmto be
transmtted to the building fire alarmcontrol panel and to base-wi de fire
reporting system

1.4 COCORDI NATI ON OF TRADES

Pi pi ng offsets, fittings, and any other accessories required shall be
furnished as required to provide a conplete installation and to elimnate
interference with other construction. Sprinkler shall be installed over
and under ducts, piping and platforms when such equi prent can negatively
ef fect or disrupt the sprinkler discharge pattern and coverage.

1.5 DELI VERY AND STORAGE

Al'l equi pnment delivered and placed in storage shall be housed in a manner
to preclude any damage fromthe weat her, hunmdity and tenperature
variations, dirt and dust, or other contam nants. Additionally, all pipes
shal | either be capped or plugged until install ed.

1.6 FI ELD MEASUREMENTS

After becoming famliar with all details of the work, the Contractor shal
verify all dinensions in the field, and shall advise the Contracting
O ficer of any discrepancy before performng the work.

1.7 SUBM TTALS
Government approval is required for submttals with a "G' designation
submttals not having a "G' designation are for infornmation only. Wen
used, a designation following the "G' designation identifies the office
that will review the submittal for the Governnent. The follow ng shall be
subm tted in accordance with Section 01330 SUBM TTAL PROCEDURES:
SD- 02 Shop Drawi ngs
Shop Drawi ngs; G ED
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Three copies of the Sprinkler System Drawi ngs, no later than 21
days prior to the start of sprinkler systeminstallation. The
Sprinkl er System Drawi ngs shall conformto the requirenents
established for working plans as prescribed in NFPA 13. Draw ngs

shal | include plan and el evation views denonstrating that the
equipnent will fit the allotted spaces with cl earance for
installation and mai nt enance. Each set of drawi ngs shall include

the foll ow ng:

a. Descriptive index of drawings in the submttal with draw ngs
listed in sequence by drawi ng nunber. A |egend identifying device
synbol s, nonencl ature, and conventions used.

b. Floor plans drawn to a scale not |ess than 1:100 which
clearly show |l ocations of sprinklers, risers, pipe hangers,
seisnic separation assenblies, sway bracing, inspector's test
connections, drains, and other applicable details necessary to
clearly describe the proposed arrangenent. Each type of fitting
used and the | ocations of bushings, reducing couplings, and wel ded
joints shall be indicated.

c. Actual center-to-center dinensions between sprinklers on
branch |ines and between branch lines; fromend sprinklers to
adj acent walls; fromwalls to branch lines; fromsprinkler feed
mai ns, cross-mains and branch lines to finished floor and roof or
ceiling. A detail shall show the dinmension fromthe sprinkler and
sprinkler deflector to the ceiling in finished areas.

d. Longitudinal and transverse buil ding sections show ng
typical branch line and cross-nmain pipe routing as well as
el evation of each typical sprinkler above finished floor

e. Details of each type of riser assenbly; pipe hanger; sway
bracing for earthquake protection, and restraint of underground
water nain at point-of-entry into the building, and electrica
devi ces and interconnecting wring.

f. Conplete point-to-point wring diagramof the detection and
control system Indicate the detailed interconnection of contro
panel nodules to the devices, the nunber and size of conductors in
each conduit, and size of conduit. Connection points shall be
i ndi cated and coordinated with the terminal identification narked
on the devices. Conplete internal wiring schematic of the contro
panel and each el ectrical device shall be provided. Detailed
description of the functions of the control panel and each nodul e
shal | be provided

As-Built Draw ngs

As-built drawi ngs, at |east 14 days after conpletion of the
Fi nal Tests. The Sprinkler System Draw ngs shall be updated to
reflect as-built conditions after all related work is conpleted
and shall be on reproducible full-size nylar film

SECTI ON 13945 Page 9
(P- Am 0005)



VBRFYO02

SD- 03 Product Data
Fire Protection Specialist; G ED

The nane and docunmentation of certification of the proposed Fire
Protection Specialists, no later than 14 days after the Notice to
Proceed and prior to the submittal of the sprinkler system shop
drawi ngs and hydraulic cal cul ati ons.

The nane and docunmentation of certification of the proposed Fire
Protection Specialists, no later than 14 days after the Notice to
Proceed and prior to the submittal of the sprinkler system shop
drawi ngs and hydraulic cal cul ati ons.

Sprinkler Systemlinstaller Qualifications

The nane and docunentation of certification of the proposed
Sprinkler Systemlinstaller, concurrent with subnmttal of the Fire
Protection Specialist Qualifications.

The nane and docunentation of certification of the proposed
Sprinkler Systemlinstaller, concurrent with subnmittal of the Fire
Protection Specialist Qualifications.

Fire Protection Related Subnmittals; G ED

A list of the Fire Protection Related Subnmittals, no later than
7 days after the approval of the Fire Protection Specialist.

Sway Bracing; G ED

For systens that are required to be protected agai nst danage
from earthquakes, |oad cal culations for sizing of sway bracing.

Materials and Equi pment; G ED

Manufacturer's catal og data included with the Sprinkler System
Drawings for all itens specified herein. The data shall be
hi ghli ghted to show nodel, size, options, etc., that are intended
for consideration. Data shall be adequate to denonstrate
compliance with all contract requirenments. In addition, a conplete
equi pnent list that includes equi pnment description, nodel nunber
and quantity shall be provided.

Hydraulic Cal cul ations; G ED

Hydraul i ¢ cal cul ations, including a drawi ng showi ng hydraulic
ref erence points and pi pe segnents.

Storage Batteries; G ED
Cal cul ations to substantiate the total requirenents for

supervi sory and al arm power. Anpere-hour requirenments for each
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system conponent and each control panel conponent or nodul e, under
both normal and al arm conditions shall be included. The battery
recharging period shall be included with the cal cul ati ons.

Spare Parts

Spare parts data shall be included for each different item of
mat eri al and equi pnent specified. The data shall include a
complete list of parts and supplies, with current unit prices and
source of supply, and a list of parts recommended by the
manufacturer to be replaced after 1 year and 3 years of service
A list of special tools and test equi pnment required for
mai nt enance and testing of the products supplied by the Contractor
shal | be incl uded.

Prelimnary Tests; G ED

Proposed procedures for Prelinmnary Tests, no later than 14 days
prior to the proposed start of the tests.

Proposed date and tinme to begin Prelimnary Tests, submitted
with the Prelininary Tests Procedures.

Fi nal Acceptance Tests; G ED

Proposed procedures for Final Acceptance Tests, no later than 14
days prior to the proposed start of the tests.

Proposed date and tinme to begin Final Acceptance Tests,
submitted with the Final Acceptance Test Procedures. Notification
shal | be provided at |east 14 days prior to the proposed start of
the test. Notification shall include a copy of the Contractor's
Material & Test Certificates.

On-site Training Schedule; G ED

Proposed On-site Training schedule, at |east 14 days prior to
the start of related training.

SD- 06 Test Reports
Prelimnary Tests; G ED

Three copies of the conpleted Prelimnary Tests Reports, no
|ater that 7 days after the conpletion of the Prelimnary Tests.
The Prelimnary Tests Report shall include both the Contractor's
Material and Test Certificate for Underground Piping and the
Contractor's Material and Test Certificate for Aboveground Pi ping.

Al itens in the Prelimnary Tests Report shall be signed by the
Fire Protection Specialist.

Fi nal Acceptance Tests; G ED
Three copies of the conpleted Final Acceptance Tests Reports, no

SECTI ON 13945 Page 11
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|ater that 7 days after the conpletion of the Final Acceptance
Tests. Al itens in the Final Acceptance Report shall be signed
by the Fire Protection Specialist.

SD-07 Certificates
I nspection by Fire Protection Specialist; G ED

Concurrent with the Final Acceptance Test Report, certification
by the Fire Protection Specialist that the sprinkler systemis
installed in accordance with the contract requirenents, including
signed approval of the Prelinmnary, Detection and Control Systens,
and Final Acceptance Test Reports.

SD- 10 Operation and Mai ntenance Data
Preaction Sprinkler System G ED

Si x manual s listing step-by-step procedures required for system
startup, operation, shutdown, and routine nmintenance, at |east 14
days prior to field training. The manuals shall include the
manuf acturer's nane, nodel nunber, parts list, list of parts and
tools that should be kept in stock by the owner for routine
mai nt enance i ncluding the nane of a local supplier, sinplified
wi ring and controls diagrans, troubl eshooting guide, and
recommended servi ce organi zation (including address and tel ephone
nunber) for each item of equipnent. Each service organi zation
submitted shall be capable of providing 4 hour onsite response to
a service call on an energency basis.

8 HYDRAULI C CALCULATI ONS

Hydraulic cal cul ations shall be as outlined in NFPA 13 except that

cal cul ations shall be perfornmed by computer using software intended
specifically for fire protection system design using the design data shown
on the drawings. Software that uses k-factors for typical branch lines is
not acceptable. Calculations shall be based on the water supply data shown
on the drawings. Calculations shall substantiate that the design area used
in the calculations is the nost denandi ng hydraulically. Wter supply
curves and systemrequirenents shall be plotted on sem -logarithmc graph
paper so as to present a summary of the conplete hydraulic calculation. A
summary sheet listing sprinklers in the design area and their respective
hydraulic reference points, elevations, actual discharge pressures and
actual flows shall be provided. Elevations of hydraulic reference points
(nodes) shall be indicated. Docunentation shall identify each pipe

i ndividual ly and the nodes connected thereto. The dianeter, length, flow,
velocity, friction loss, nunber and type fittings, total friction loss in

t he pi pe, equivalent pipe length and Hazen-WI|ians coefficient shall be

i ndi cated for each pipe. For gridded systens, calculations shall show
peaki ng of denand area friction loss to verify that the hydraulically nost
demandi ng area is being used. Also for gridded systens, a flow di agram
indicating the quantity and direction of flows shall be included. A
drawi ng showi ng hydraulic reference points (nodes) and pi pe designations
used in the calculations shall be included and shall be independent of shop
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dr awi ngs.
1.9 FI RE PROTECTI ON SPECI ALI ST

Work specified in this section shall be perforned under the supervision of
and certified by the Fire Protection Specialist. The Fire Protection
Speci al i st shall be an individual who is a registered professional engineer
and a Full Menber of the Society of Fire Protection Engineers or who is
certified as a Level IIl Technician by National Institute for Certification
i n Engi neering Technologies (NICET) in the Autonmatic Sprinkler System
Layout subfield of Fire Protection Engi neering Technol ogy in accordance
with NICET 1014-7. The Fire Protection Specialist shall be regularly
engaged in the design and installation of the type and conplexity of system
specified in the Contract docunents, and shall have served in a sinilar
capacity for at least three systens that have perforned in the manner

i ntended for a period of not |ess than 6 nonths.

1.10 SPRI NKLER SYSTEM | NSTALLER QUALI FI CATI ONS

Work specified in this section shall be perfornmed by the Sprinkler System
Installer. The Sprinkler Systemlnstaller shall be regularly engaged in
the installation of the type and conplexity of systemspecified in the
Contract docunents, and shall have served in a sinilar capacity for at

| east three systenms that have perforned in the nanner intended for a period
of not less than 6 nonths.

1.11 REGULATCRY REQUI REMENTS

Conpliance with referenced NFPA standards is mandatory. This includes
advisory provisions listed in the appendi ces of such standards, as though
the word "shall" had been substituted for the word "shoul d* wherever it
appears. Applicable material and installation standards referenced in
Appendi x A of NFPA 13 and NFPA 24 shall be considered mandatory the sane as
i f such referenced standards were specifically listed in this
specification. In the event of a conflict between specific provisions of
this specification and applicabl e NFPA standards, this specification shal
govern. Al requirenents that exceed the m ninmumrequirenents of NFPA 13
shal |l be incorporated into the design. Reference to "authority having
jurisdiction" shall be interpreted to nean the Contracting Oficer

PART 2 PRODUCTS

2.1  STANDARD PRODUCTS
Mat eri al s and equi pnent shall be standard products of a manufacturer
regul arly engaged in the manufacture of such products and shall essentially
duplicate itens that have been in satisfactory use for at |least 2 years
prior to bid opening.

2.2 NAMVEPLATES

Al'l equi pnment shall have a naneplate that identifies the manufacturer's
nane, address, type or style, nodel or serial number, and catal og nunber.
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3 REQUI REMENTS FOR FI RE PROTECTI ON SERVI CE

Mat eri al s and equi pnent shall have been tested by Underwriters
Laboratories, Inc. and listed in UL Fire Prot Dir or approved by Factory
Mutual and listed in FM P7825a and FM P7825b. \Where the terns "listed" or
"approved" appear in this specification, such shall nean listed in UL Fire
Prot Dir or FM P7825a and FM P7825b

.4 ABOVEGROUND PI PI NG COVPONENTS

4.1 St eel Pipe

Except as nodified herein, steel pipe shall be gal vani zed conforming to the
appl i cabl e requirements of NFPA 13, and ASTM A 795, ASTM A 53/ A 53M or
ASTM A 135. Pipe in which threads or grooves are cut shall be Schedul e 40
or shall be listed by Underwiters' Laboratories to have a corrosion
resistance ratio (CRR) of 1.0 or greater after threads or grooves are cut.
Pi pe shall be marked with the nane of the manufacturer, kind of pipe, and
ASTM desi gnati on

. 4.2 Fittings for Non-Gooved Steel Pipe

Fittings shall be gal vani zed steel conform ng to ASME B16.9 or ASME B16. 11

Fittings that sprinklers, drop nipples or riser nipples (sprigs) are
screwed into shall be threaded type. Plain-end fittings with nmechanica
couplings, fittings that use steel gripping devices to bite into the pipe
and segnented welded fittings shall not be used.

. 4.3 Grooved Mechanical Joints and Fittings

Joints and fittings shall be designed for not |ess than 1200 kPa service
and shall be the product of the sanme manufacturer; segnented wel ded
fittings shall not be used. Fitting and coupling houses shall be nall eable
iron conformng to ASTM A 47/ A 47M G ade 32510; ductile iron conformng to
ASTM A 536, Grade 65-45-12. Gaskets shall be of silicon compound and
approved for dry fire protection systens. Gasket shall be the flush type
that fills the entire cavity between the fitting and the pipe. Nuts and
bolts shall be heat-treated steel confornmng to ASTM A 183 and shall be
cadm um pl ated or zinc el ectropl at ed.

4.4 Fl anges

Fl anges shall conformto NFPA 13 and ASME B16.1. Gaskets shall be
non- ashest os conpressed material in accordance with ASME B16.21, 1.6 mm
(1/16 inch) thick, and full face or self-centering flat ring type.

.4.4.1 Bol ts

Bolts shall be squarehead conformng to ASME B18.2.1 or ASTM A 449, Type 1
or 2. Bolts shall extend no less than three full threads beyond the nut
with bolts tightened to the required torque.

4.4.2 Nut s
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Nuts shall be hexagon type conformng to ASME B18.2.2, ASTM A 193/ A 193M
Grade 5 or ASTM A 563M Grade C3 or DH3.

.4.4.3 Washer s

Washers shall neet the requirenents of ASTM F 436M Flat circul ar washers
shal | be provided under all bolt heads and nuts.

. 4.5 Pi pe Hangers

Hangers shall be listed in UL Fire Prot Dir or FM P7825a and FM P7825b and
of the type suitable for the application, construction, and pipe type and
size to be supported.

.4.6 Val ves

.4.6.1 Control Val ve and Gate Val ve

Manual |y operated sprinkler control valve and gate val ve shall be outside
stem and yoke (OS&Y) type and shall be listed in UL Bld Mat Dir or FM P7825a
and FM P7825b.

.4.6.2 Check Val ves

Check valve 50 nm and larger shall be listed in UL Bld Mat Dir or FM P7825a
and FM P7825b. Check valves 100 nm and | arger shall be of the sw ng type

with flanged cast iron body and flanged inspection plate, shall have a

clear waterway and shall neet the requirenents of MSS SP-71, for Type 3 or

4,

.5 AUTOVATI C WATER CONTROL VALVE ( DELUGE VALVE)

Autonmatic water control valve (deluge valve) shall be electrically-actuated
and rated for a working pressure of 1207 kPa . Valve shall be capable of
bei ng reset without opening the valve. Electrical solenoid valve used to
actuate the water control valve shall be an integral conponent of the valve
or shall be approved for use by the water control val ve nanufacturer

Sol enoi d val ve shall be rated at 24 volts direct current, and shall be
normal Iy closed type that operates when energi zed. Sol enoid val ves shal

be rated for a maxi num pressure differential of 1207 kPa . Water control
val ve shall be equipped with a neans to prevent the valve fromreturning to
the closed position until being manually reset. Assenbly shall be conplete
with the valve manufacturer's standard trim piping, drain and test val ves,
pressure gauges, and other required appurtenances. FEach assenbly shal

i ncl ude an energency rel ease device for nmanually tripping the water control
valve in the event of a power or other systemfailure. Device shall be a
standard accessory conponent of the valve manufacturer and shall be | abel ed
as to its function and nmet hod of operation. Valves |ocated in hazardous

| ocations shall be approved for the hazard classification of the area where
| ocat ed.

6 SUPERVI SORY Al R SYSTEM

6.1 Ai r Conpressor
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Air conpressor shall be single stage oil less type, air cool ed,

el ectric-notor driven, equipped with a check valve, centrifugal pressure

and noi sture unl oader, pressure switch for automatic starting and stopping.
Pressure switch shall be set to start the conpressor at 140 kPa and stop
it at 200 kPa . A safety relief valve, set to operate at 450 kPa, shal

be provided. The conpressor shall be sized to pressurize the systemto 200
kPa w thin 30 mnutes.

.6.2 Air Pressure Mintenance Device

Devi ce shall be a pressure regulator that automatically reduces supply air
pressure to the mninum pressure required to be maintained in the piping
system The device shall have a cast bronze body and val ve housi ng
conplete with di aphragm assenbly, spring, filter, ball check to prevent
backflow, 1.6 mm restriction to prevent rapid pressurization of the
system and adjustnment screw. The device shall be capable of reducing

maxi muminl et pressure of 680 kPa to a fixed outlet pressure adjustable to
70 kPa .

.6.3 Air Supply Piping System

Each preaction systemshall be equi pped with a separate pressure
mai nt enance devi ce, shutoff valve, bypass valve and pressure gauge. Piping
shal | be gal vani zed steel in accordance with ASTM A 795 or ASTM A 53/ A 53M

.6.4 Low Air Pressure Switch

Each preaction systemshall be provided with an air pressure switch
connected to the control panel. Upon reduction of supervisory air pressure
to approximately 70 kPa, the low air pressure switch shall actuate the
audi bl e alarm device and a red lowair alarmlight on the control pane
annunci at or .

.7 SPRI NKLERS

Sprinklers for preaction systens shall be autonatic, fusible solder or

gl ass bulb type; sprinklers for deluge systens shall be open type without
the fusible elenment. Sprinklers with internal Orings shall not be used.
Sprinklers shall be used in accordance with their |isted spacing
[imtations. Tenperature classification shall be as indicated. Sprinklers
in high heat areas including attic spaces or in close proximty to unit
heaters shall have tenperature classification in accordance with NFPA 13.
Oifice of extended coverage sprinklers shall not exceed 13.5 nm.

. 7.1 Pendent Spri nkl er

Pendent sprinkler shall be of the fusible strut or glass bulb type, as
indicated with nomnal 12.7 nm. Pendent sprinklers shall have a polished
chrome finish.

. 7.2 Upri ght Sprinkl er

Upri ght sprinkler shall be brass and shall have a noninal 12.7 mm orifice.
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.8 DI SI NFECTI NG MATERI ALS

.8.1 Li quid Chlorine

Liquid chlorine shall conformto AWM B301

.8.2 Hypochl ori tes

Cal ci um hypochl orite and sodi um hypochlorite shall conformto AWM B300.
.9  ACCESSORI ES

. 9.1 Spri nkl er Cabi net

Spare sprinklers shall be provided in accordance with NFPA 13 and shall be
packed in a suitable nmetal or plastic cabinet. Spare sprinklers shall be
representative of, and in proportion to, the nunber of each type and

tenperature rating of the sprinklers installed. At |east one wench of
each type required shall be provided.

.9.2 Pendent Spri nkl er Escut cheon

Escut cheon shall be one-piece netallic type with a depth of less than 20 nm
and suitable for installation on pendent sprinklers. The escutcheon shal
have a factory finish that nmatches the pendent sprinkler heads.

. 9.3 Pi pe Escut cheon

Escut cheon shall be polished chrom umplated zinc alloy, or polished
chrom um pl at ed copper alloy. Escutcheons shall be either one-piece or
split-pattern, held in place by internal spring tension or set screw

.9.4 Sprinkl er Guard

Guard shall be a steel wire cage designed to encase the sprinkler and
protect it from mechani cal damage. Guards shall be provided on sprinklers
| ocat ed as indicated.

.9.5 I dentification Sign

Val ve identification sign shall be mninmm 150 nmw de by 50 mm high with
enanel baked finish on mninum1. 214 mm steel or 0.6 mMm alumnumw th red
letters on a white background or white letters on red background. Wrding
of sign shall include, but not be limted to "nmain drain,"” "auxiliary
drain," "inspector's test,"” "alarmtest,” "alarmline," and sinml|ar wording
as required to identify operational conponents.

.10 DOUBLE- CHECK VALVE BACKFLOW PREVENTI ON ASSEMBLY

Doubl e- check backfl ow prevention assenbly shall conply with ASSE 1015. The
assenbly shall have a bronze, cast-iron or stainless steel body with
flanged ends. The assenbly shall include pressure test gauge ports and
OS&Y shutoff valves on the inlet and outlet, 2-positive-seating check val ve

SECTI ON 13945 Page 17
( P- Am 0005)



VBRFYO02

for continuous pressure application, and four test cocks. Assenblies shal
be rated for working pressure of 1207 kPa. The maxi num pressure | oss shal
be 41 kPa at a flowrate equal to the sprinkler water denand, at the

| ocation of the assenbly. A test port for a pressure gauge shall be

provi ded both upstream and downstream of the doubl e check backfl ow
preventi on assenbly val ves.

2.11 CONTRCL PANEL

Panel shall be UL |isted or FM approved for "Rel easing Device Service" or
shal | have nodul es approved for this purpose. Panel shall contain al
conponents and equi pnent required to provide the specified operational and
supervisory functions of the system Conponents shall be housed in a
surface-munted steel cabinet with hinged door and cylinder |ock. Control
panel shall be a clean, uncluttered, and orderly factory assenbl ed and

wired unit. Panel shall include integral "power on," "alarm" and
"trouble" |anps with annunci ation of each alarm supervisory and trouble
signal. The panel shall have prom nent rigid plastic or netal

identification plates for |anps, zones, controls, nmeters, fuses, and
switches. Nanmeplates for fuses shall also include anpere rating. Control
panel switches shall be within the | ocked cabinet. A suitable neans shal
be provided for testing the working condition and accuracy of the control
panel visual indicating devices (neter and lanps). Meters and | anps shal
be plainly visible when the cabinet door is closed. Signals shall be
provided to indicate by zone any alarm supervisory or trouble condition on
the system Upon restoration of power, startup shall be autonatic, and
shal |l not require any nanual operation. The |loss of prinary power or the
sequence of applying primary or enmergency power shall not affect the
transm ssion of alarm supervisory or trouble signals.

2.11.1 Zone Annunci at or

A separate alarmand trouble | anp shall be provided for each active and
spare zone and shall be |ocated on exterior of cabinet door or be visible

t hrough the cabi net door. A mininmmof two spare alarm zones that are
fully operational shall be provided. Each |anp shall provide specific
identification of the zone by nmeans of a pernanently attached rigid plastic
or metal sign with either raised or engraved letters. Zone identification
shal | consist of a unique zone nunber as well as a word description of the
zone.

2.11.2 Syst em Zoni ng
The system shall be zoned as indicated.

2.11.3 Primary Power Supply
Primary power and trouble alarm power to the Control Panel shall be
supplied fromtwo 120 VAC circuits. Power to the control panel shall be as
i ndi cated. Panel shall be equipped with two 20-anp circuit breakers for
each control panel and with key lock. Disconnect switch shall be
per manent |y mar ked " PREACTI ON SPRI NKLER SYSTEM'

2.11. 4 Enmer gency Power Supply
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Ener gency power shall be provided for systemoperation in the event of
failure of the primary power supply and shall consist of rechargeable
storage battery system Transfer fromnormal to energency power or
restoration fromenergency to normal power shall be automatic and shall not
cause transnission of a false alarm

.11.4.1 Storage Batteries

Storage Batteries shall be seal ed, |ead-calciumtype requiring no
additional water. The batteries shall have anple capacity, with primary
power di sconnected, to operate the systemfor a period of 90 hours.

Foll owing this period of operation via batteries, the batteries shall have
anpl e capacity to operate all alarmindicating devices in the al arm node
for a mninmum period of 15 mnutes. Battery cabinet shall be a separate
conpartnent at the bottomof the control panel. The battery cabinet shal
have adequate space for spare duplicate storage batteries. Batteries shal
be nmounted on a noncorrosi ve and nonconducti ve base or pad.

.11.4.2 Battery Charger

Battery charger shall be conpletely automatic, with high/low charging rate
capabl e of restoring the batteries fromfull discharge to full charge
within 12 hours using the high charging rate. A separate ammeter shall be
provided for indicating rate of charge. A separate voltneter shall be
provided to indicate the state of the battery charge. A pilot |ight

i ndi cating when batteries are manually placed on a high rate of charge
shal |l be provided as part of the unit assenbly. The charger shall be

| ocated in control panel cabinet.

.12 ALARM | NI TI ATI NG DEVI CES
.12.1 Heat Detectors

Detectors located in areas subject to noisture, exterior atnmospheric
conditions or hazardous locations as defined in NFPA 70 shall be approved
for such locations. Detectors shall be listed or approved for 15 m
spaci ng between detectors. The detector shall be equipped with an alarm
indicating light inits base that |ights when the detector is in an alarm
condition. Five spare detectors of each type and tenperature rating shal
be provi ded.

.12.1.1 Conbi nati on Fi xed- Tenperature and Rate-of-R se Heat Detector

Detector shall consist of two independently operated thernal elenments. The
rate-of-rise portion of the detector shall consist of an air chanber,
flexible netal diaphragm and a noi sture-proof calibrated vent which will
respond to a tenperature rise exceeding 8 degrees C per ninute. This
portion of the detector shall be self-restoring after actuation. The fixed
tenperature portion of the detector shall consist of a fusible alloy that
will nelt and cause an al arm when the surrounding air rises above the
tenperature rating of the detector. The detector shall provide an externa
i ndi cation when the fixed tenperature portion of the detector actuates.
Detector shall have a tenperature classification rating of ordinary as
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defined by NFPA 72.
.12.2 Phot oel ectric Detectors

Detectors shall operate on a |light scattering concept using an LED |ight
source. Failure of the LED shall not cause an alarmcondition. Detectors
shall be factory set for sensitivity and shall require no field adjustnents
of any kind. Detectors shall have an obscuration rating in accordance with
UL 268. Addressabl e snmoke detectors shall be capable of having the
sensitivity being renptely adjusted by the control panel

.12.3 Manual Actuation Station

Station shall be nmounted at 1000 mm above the floor, unless otherw se
shown. Station shall be arranged to activate the deluge system Station
shal | be dual -action type requiring two separate operations in order to
cause systemdi scharge. Station shall be colored a unique color dissinmlar
to color used for manual fire alarmsystem Station shall be provided with
a positive visible indication of operation of the station. Station shal

be weat her proof type and shall be provided with an engraved | abe

i ndi cati ng DELUGE SYSTEM

.12.4 Sprinkler Pressure Alarm Switch

Pressure switch shall include a netal housing with a neoprene di aphragm
SPDT snap action switches. The switch shall have a service pressure rating
of 1200 kPa . There shall be two SPDT (Form C) contacts factory adjusted
to operate at 30 to 60 kPa . The switch shall be capabl e of being nounted
in any position in the alarmline trimpiping of the alarm check val ve.

.12.5 Waterfl ow Al arm

Mechani cal | y operated, exterior nounted, water notor alarm assenbly shal

be provided in accordance with NFPA 13. Water notor al arm assenbly shal

i ncl ude a body housing, inpeller or pelton wheel, drive shaft, striker
assenbly, gong, wall plate and rel ated conponents necessary for conplete
operation. M nimm 20 mm gal vani zed pi ping fromthe body housing shall be
provi ded between the housing and the al arm check valve. Drain piping from
t he body housing shall be mninum25 mm gal vani zed and shall be arranged
to drain to the outside of the building. Piping shall be gal vani zed both
on the inside and outside surfaces.

.12.6 Val ve Supervisory (Tanper) Switch

Switch shall be suitable for nmounting to the type of control valve to be

supervi sed open. The switch shall be tanper resistant and contain one set
of SPDT (Form C) contacts arranged to transfer upon renoval of the housing
cover or closure of the valve of nore than two rotations of the valve stem

.13 NOTI FI CATI ON APPLI ANCES
Notification appliances shall be suitable for connection to supervised

alarmindicating circuits. Appliance shall have a separate screw term nal
for each conductor. The surface of the appliance shall be red in col or
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13.1 Al ar m Bel |

Bell shall be 250 nm dianeter, surface-nounted vibrating type with

mat chi ng back box. Sound output shall be a m nimum of 85 DBA at 3000 nm .
Bel| shall operate on nominal 24 VDC. Bells shall have screw terninals for
in-out wiring connection. Bells used in exterior |ocations shall be
specifically listed or approved for outdoor use and be provided wth netal
housi ng and protective grilles.

.13.2 Al ar m Hor n

Horn shall be surface mounted, with the matchi ng nounting back box surface
nounted vibrating type suitable for use in an electrically supervised
circuit. Horns shall operate on nom nal 24 VDC and have screw termnals
for in-out wiring connection. Sound output shall be a mnimum of 85 DBA at
3000 mMm. Horns used in exterior |locations shall be specifically listed or
approved for outdoor use and be provided with netal housing and protective
grills.

.14 WRING

Wring for alternating current (AC) circuits shall be 12 AWG m ni mum
Wring for low voltage direct current (DC) circuits shall be No. 16 AWG
mnimum Power wiring (over 28 volts) and control wiring shall be
isolated. Wring shall conformto NFPA 70. Systemfield wiring shall be
solid copper and installed in electrical nmetallic tubing or in netallic
conduit, except rigid plastic conduit nay be used under sl ab-on-grade.
Conductors shall be color coded. Conductors used for the same function
shall be simlarly color coded. Wring color code shall remain uniform

t hroughout the circuit. Pigtail or T-tap connections to alarminitiating,
alarmindicating, supervisory, and actuation circuits are prohibited.

PART 3 EXECUTI ON

3.

1 FI RE PROTECTI ON RELATED SUBM TTALS

The Fire Protection Specialist shall prepare a list of the submttals from
the Contract Submittal Register that relate to the successful installation
of the sprinkler systens(s). The submittals identified on this |ist shal
be acconpanied by a letter of approval signed and dated by the Fire
Protecti on Specialist when submtted to the Governnent.

.2 | NSTALLATI ON REQUI REMENTS

The installation shall be in accordance with the applicabl e provisions of
publications referenced herein

.3 I NSPECTI ON BY FI RE PROTECTI ON SPECI ALI ST

The Fire Protection Specialist shall inspect the sprinkler system
periodically during the installation to assure that the sprinkler system
installed in accordance with the contract requirenents. The Fire
Protection Specialist shall witness the prelimnary and final tests, and
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shall sign the test results. The Fire Protection Specialist, after

conpl etion of the systeminspections and a successful final test, shal
certify in witing that the system has been installed in accordance with
the contract requirenments. Any discrepancy shall be brought to the
attention of the Contracting Officer in witing, no later than three
wor ki ng days after the discrepancy is discovered.

.4 ABOVEGROUND PI PI NG | NSTALLATI ON
4.1 Protection of Piping Against Earthquake Danage

The system pi pi ng shall be protected agai nst damage from eart hquakes.
Seism c protection shall include flexible and rigid couplings, sway bracing,
sei sm c separation assenblies where piping crosses building seisnc
separation joints, and other features as required by NFPA 13 for protection
of piping agai nst danage from eart hquakes.

. 4.2 Pi pi ng in Exposed Areas

Exposed piping shall be installed so as not dimnish exit access w dths,
corridors, or equipnment access. Exposed horizontal piping, including drain
pi pi ng, shall be installed to provide maxi rum headr oom

. 4.3 Pi pi ng in Finished Areas

In areas with suspended or dropped ceilings and in areas with conceal ed
spaces above the ceiling, piping shall be conceal ed above ceilings. Piping
shal | be inspected, tested and approved before bei ng conceal ed. Risers and
simlar vertical runs of piping in finished areas shall be conceal ed.

4.4 Pendent Sprinkl ers Locations

Sprinklers installed in the pendent position shall be of the listed dry
pendent type, unless otherw se indicated. Dry pendent sprinklers shall be
of the required length to permt the sprinkler to be threaded directly into
a branch line tee. Hangers shall be provided on armovers exceedi ng 300 mm
in length. Dry pendent sprinkler assenblies shall be such that sprinkler
ceiling plates or escutcheons are of the uniformdepth throughout the
finished space. Pendent sprinklers in suspended ceilings shall be a
m ni mum of 150 nm fromceiling grid. Recessed pendent sprinklers shall be
installed such that the distance fromthe sprinkler deflector to the
undersi de of the ceiling shall not exceed the manufacturer's listed range
and shall be of uniformdepth throughout the finished area.

.4.5 Upri ght Sprinklers

Ri ser nipples or "sprigs" to upright sprinklers shall contain no fittings
between the branch line tee and the reducing coupling at the sprinkler

Ri ser nipples exceeding 750 nm in length shall be individually supported.
.4.6 Pendent Sprinkl ers Locations

Sprinklers installed in the pendent position shall be of the listed dry

pendent type, unless otherw se indicated. Dry pendent sprinklers shall be
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of the required length to permt the sprinkler to be threaded directly into
a branch line tee. Hangers shall be provided on armovers exceedi ng 300 mm
in length. Dry pendent sprinkler assenblies shall be such that sprinkler
ceiling plates or escutcheons are of the uniformdepth throughout the
finished space. Pendent sprinklers in suspended ceilings shall be a
m ni mum of 150 nm fromceiling grid. Recessed pendent sprinklers shall be
installed such that the distance fromthe sprinkler deflector to the
undersi de of the ceiling shall not exceed the manufacturer's listed range
and shall be of uniformdepth throughout the finished area.

3.4.7 Pi pe Joints

Pipe joints shall conformto NFPA 13, except as nodified herein. Not nore
than four threads shall show after joint is nade up. Welded joints will be
permtted, only if welding operations are performed as required by NFPA 13
at the Contractor's fabrication shop, not at the project construction site.
Fl anged joints shall be provided where indicated or required by NFPA 13.
Grooved pipe and fittings shall be prepared in accordance with the
manuf acturer's | atest published specification according to pipe material
wal | thickness and size. G ooved couplings and fittings shall be fromthe
sanme manufacturer. Gooved joints shall not be used in conceal ed
| ocations, such as behind solid walls or ceilings, unless an access pane
is shown on the drawi ngs for servicing or adjusting the joint.

3.4.8 Reducer s

Reductions in pipe sizes shall be nade with one-piece tapered reducing
fittings. The use of grooved-end or rubber-gasketed reduci ng couplings
will not be permtted. Wen standard fittings of the required size are not
manuf act ured, single bushings of the face type will be permtted. Were
used, face bushings shall be installed with the outer face flush with the
face of the fitting opening being reduced. Bushings shall not be used in
el bow fittings, in nmore than one outlet of a tee, in nmore than two outlets
of a cross, or where the reduction in size is less than 15 nm.

3.4.9 Pi pe Penetrations

Cutting structural menbers for passage of pipes or for pipe-hanger
fastenings will not be permtted. Pipes that nust penetrate concrete or
masonry walls or concrete floors shall be core-drilled and provided wth
pi pe sl eeves. Each sleeve shall be Schedul e 40 gal vani zed steel, ductile
iron or cast iron pipe and shall extend through its respective wall or
floor and be cut flush with each wall surface. Sleeves shall provide
requi red clearance between the pipe and the sl eeve per NFPA 13. The space
bet ween the sl eeve and the pipe shall be firmy packed with m neral wool

i nsul ation. Were pipes penetrate fire walls, fire partitions, or floors,
pi pes shall be fire stopped in accordance with Section 07840 FI RESTOPPI NG
In penetrations that are not fire-rated or not a floor penetration, the
space between the sleeve and the pipe shall be sealed at both ends with

pl astic waterproof cenment that will dry to a firmbut pliable nass or with
a nechani cal | y adj ustabl e segnented el astoner seal

3.4.10 Escut cheons
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Escut cheons shall be provided for pipe penetration of ceilings and walls.
Escut cheons shall be securely fastened to the pipe at surfaces through
whi ch pi pi ng passes.

.4.11 I nspector's Test Connection

Unl ess ot herwi se indicated, test connection shall consist of 25 mm pipe
connected to the rempte branch line; a test valve | ocated approxi mately 2
neters above the floor; a snooth bore brass outlet equivalent to the
snal l est orifice sprinkler used in the system and a painted netal
identification sign affixed to the valve with the words "Inspector's Test."
The di scharge orifice shall be | ocated outside the building wall directed
so as not to cause damage to adjacent construction or |andscapi ng during
full flow discharge

.4.12 Dr ai ns

Mai n drain piping shall be provided to discharge at a safe point outside
the building. Auxiliary drains shall be provided as indicated and as
required by NFPA 13. Wien the capacity of trapped sections of pipe is |less
than 11 liters, the auxiliary drain shall consist of a valve not smaller
than 15 mm and a plug or nipple and cap. Wen the capacity of trapped
sections of piping is nore than 11 liters, the auxiliary drain shal

consist of two 25 mm val ves and one 50 x 300 nm condensate nipple or
equi val ent, located in an accessible location. Tie-in drains shall be
provided for nultiple adjacent trapped branch pipes and shall be a m ni num
of 25 mm in dianmeter. Tie-in drain lines shall be pitched a m ni mum of 15
mm per 3 nm.

.4.13 Identification Signs
Signs shall be affixed to each control valve, inspector test valve, nmain
drain, auxiliary drain, test valve, and sinmilar valves as appropriate or as

required by NFPA 13. Hydraulic design data nanepl ates shall be permanently
affixed to each sprinkler riser as specified in NFPA 13.

.5 ELECTRI CAL WORK

Unl ess ot herwi se specified herein, power supply equi pnment and wiring shal
be in accordance with Section 16415 ELECTRI CAL WORK, | NTERI OR

.5.1 Overcurrent and Surge Protection

Al'l equi pnment connected to alternating current circuits shall be protected
fromsurges per |EEE C62.41 and NFPA 70. Cables and conductors that serve
as conmmuni cations |inks, except fiber optics, shall have surge protection
circuits installed at each end. Fuses shall not be used for surge
protection.

.5.2 Groundi ng

Groundi ng shall be provided to building ground
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5.3 Wring

Systemfield wiring shall be installed in 20 mm nini mum di anet er

electrical metallic tubing or netallic conduit. Wring for the sprinkler

systemfire detection and control systemshall be installed in tubing or
conduits dedicated for that use only and not installed in conduit, outlet
boxes or junction boxes which contain lighting and power wiring or

equi pment. Circuit conductors entering or |eaving any nounting box, outl et
box encl osure or cabinet shall be connected to screw ternminals with each

term nal narked and | abel ed in accordance with the wiring diagram No nore

t han one conductor shall be installed under any screw term nal

Connections and splices shall be nade using screw term nal blocks. The use
of wire nut type connectors is not pernitted. Wring within any control
equi pnment shall be readily accessible w thout renoving any conponent parts.
Conductors shall be col or-coded and shall be identified within each

encl osure where a connection or ternmination is nmade. Conductor
identification shall be by plastic-coated, self-sticking, printed narkers
or by heat-shrink type sleeves. Circuits shall be wired to nmaintain

el ectrical supervision so that renoval of any single wire fromany device

shal | cause a "trouble" condition on the control panel

.5.4 Control Panel

The control panel and its assorted conponents shall be mounted so that no
part of the enclosing cabinet is |less than 600 nm and not nore than 2000
nm above the finished floor.

.5.5 Det ectors

Detectors shall be ceiling-nmounted per NFPA 72 and shall be at |east 300 nm
fromany part of any lighting fixture. Detectors shall be |ocated at

| east 900 nm fromdiffusers of air handling systens. Each detector shal

be provided with appropriate nounting hardware as required by its nounting

| ocati on.

.5.6 Manual Actuation Stations

Manual actuation stations shall be nounted readily accessible and 1060 mm
above the finished floor.

.5.7 Notification Appliances

Notification appliances shall be nounted 2003 nm above the finished floor
or 150 nm bel ow the ceiling, whichever is |ower.

.6 DI SI NFECTI ON

After all system conponents are installed and hydrostatic test(s) are
successfully conpl eted, each portion of the sprinkler systemto be

di sinfected shall be thoroughly flushed with potable water until al
entrained dirt and other foreign naterials have been renoved before

i ntroducing chlorinating material. Flushing shall be conducted by renoving
the flushing fitting of the cross mains and of the grid branch lines, and

t hen back-flushing through the sprinkler main drains. The chlorinating
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materi al shall be hypochlorites or liquid chlorine. Water chlorination
procedure shall be in accordance with AWM M20. The chlorinating nmateria
shall be fed into the sprinkler piping at a constant rate of 50 parts per
mllion (ppm. A properly adjusted hypochlorite solution injected into the
systemw th a hypochlorinator, or liquid chlorine injected into the system
t hrough a solution-fed chlorinator and booster punp shall be used.
Chlorination application shall continue until the entire systemif filled.
The water shall remain in the systemfor a mnimumof 24 hours. Each valve
in the systemshall be opened and cl osed several tinmes to ensure its proper
di sinfection. Follow ng the 24-hour period, no |less than 25 ppm chlorine
residual shall remain in the system The systemshall then be flushed with
clean water until the residual chlorine is reduced to | ess than one part
per million. Sanples of water in disinfected containers for bacteria
examnation will be taken from several system | ocations which are approved
by the Contracting Officer. Sanples shall be tested for total coliform
organi sns (coliformbacteria, fecal coliform streptococcal, and ot her
bacteria) in accordance with AWM EWN The testing nethod shall be either
the nmultiple-tube fermentation techni que or the nenbrane-filter technique.
The disinfection shall be repeated until tests indicate the absence of
coliformorgani snms (zero nean coliformdensity per 100 mlliliters) in the
sanples for at least 2 full days. The systemw || not be accepted until
sati sfactory bacteriological results have been obtained. After the
successful completion, all sprinklers or plugs and gravity flush all drops
or trapped piping.

.7 Pl PE COLOR CODE MARKI NG

Col or code marking of piping shall be as specified in Section 09900
PAI NTI NG, GENERAL.

. 8 PRELI M NARY TESTS

The system i ncl udi ng the underground water nains, the aboveground pi ping,
detectors and control system and system conponents shall be tested to
assure that equi pnent and conponents function as intended. The underground
and aboveground interior piping systems and attached appurtenances

subj ected to system working pressure shall be tested in accordance with
NFPA 13 and NFPA 24. Upon conpletion of specified tests, the Contractor
shal |l conplete certificates as specified in paragraph SUBM TTALS.

.8.1 Under gr ound Pi pi ng
.8.2 Aboveground Pi pi ng
.8.2.1 Hydrostatic Testing

Aboveground piping shall be hydrostatically tested in accordance with NFPA
13 at not less than 1400 kPa or 350 kPa in excess of nmaximm system
operating pressure and shall maintain that pressure wthout |oss for 2
hours. There shall be no drop in gauge pressure or visible | eakage when
the systemis subjected to the hydrostatic test. The test pressure shal
be read froma gauge | ocated at the | ow el evati on point of the system or
portion being tested.
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3.8.2.2 Air Pressure Test

As specified in NFPA 13, an air pressure |eakage test at 350 kPa shall be
conducted for 24 hours. There shall be no drop in gauge pressure in excess
of 10 kPa for the 24 hours. This air pressure test is in addition to the
required hydrostatic test.

.8.3 Det ecti on and Control System Tests

Upon conpletion of the installation, the detection and control system shal
be subjected to functional and operational performance tests including
tests of each installed initiating device, systemactuation device and
notification appliance. The control systemtests specified in paragraph
FI NAL ACCEPTANCE TESTS shall be conducted to ensure that the systemis
conpletely functional and that wiring has been properly connected. |If
deficiencies are found, corrections shall be made and the system shall be
retested to assure that the systens have no defi ci enci es.

.8.4 Aut omati ¢ Water Control Valve Test

Each water control valve shall be independently trip-tested in accordance
with the manufacturer's published instructions. Each valve shall be
electrically trip-tested by actuating a respective heat detector and a
manual actuation station connected to the control panel and a nmanual
actuation device that is part of the valve trim A full-flow nain drain
test shall be nade. For preaction systens with supervisory air, the air
pressure shall be reduced to verify proper operation of the air supply
system and associ ated supervi sory al arm devi ces.

.9 FI NAL ACCEPTANCE TESTS

Fi nal Acceptance Test shall begin only when the Prelimnary Test Report has
been approved. The Fire Protection Specialist shall conduct the Fina
Acceptance Test and shall provide a conplete denpnstration of the operation
of the system This shall include operation of control valves and fl ow ng
of inspector's test connections to verify operation of associated waterfl ow
alarmswi tches. After operation of control valves has been conpl eted, the
main drain test shall be repeated to assure that control valves are in the
open position. Each systemshall be conpletely drained after each trip
test. The systemair supply systemshall be tested to verify that system
pressure is restored in the specified time. |In addition, the Fire
Protection Specialist shall have avail able copies of as-built draw ngs and
certificates of tests previously conducted. The installation shall not be
consi dered accepted until identified discrepanci es have been corrected and
test docunentation is properly conpleted and received. After the system
has been tested and drained, the systemshall be drained periodically for
at least 2 weeks until it can be assured that water fromthe system has
been renoved

. 9.1 Control System Test

Testing shall be in accordance with NFPA 72. The test shall include the
fol | owi ng:
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a. Visual inspection of wiring connections.

b. Opening the circuit at each alarminitiating device, solenoid
val ve, and notification appliance to test the wiring and
supervi sory features

c. Test of each function of the control panel
d. Test of each circuit in the normal, open and ground fault nodes.

e. Test of each initiating device in both nornal and trouble
condi tions.

f. Test of each control circuit and device.
g. Test of each alarmnotification appliance.
h. Test of the battery charger and batteries.

i. Operational tests under energency power supply, including
activation of connected alarmnotification appliances for the
specified tinme period.

9.2 Trip-tests of Automatic Water Control Val ves

Each water control valve shall be independently trip-tested in accordance
with the manufacturer's published instructions. Each valve shall be
electrically trip-tested by actuating a respective heat detector, a nmanual
actuation station connected to the systemcontrol panel and the nanual

rel ease which is part of the valve trim Each valve shall be returned to
normal condition after each test. Prior to trip testing sprinkler deluge
system precautionary steps shall be taken to prevent water danmmge to the
bui | di ng and equi pnent from sprinkl er discharge. Control valves on
preaction systens shall remain open until piping is filled with water

. 9.3 Tests of Supervisory Air System

Preacti on system supervisory air pressure shall be reduced fromthe nornal
system pressure to the point at which a | ow pressure alarmis sounded. Air
pressure shall be restored to verify trouble signal restoration. Autonmatic
start/stop features of air conpressor shall be tested.

-- End of Section --
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SECTI ON 14240

ELEVATORS, HYDRAULI C

PART 1  GENERAL

1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic

desi gnation only.

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 53/ A 53M (1999b) Pi pe, Steel, Black and Hot-Di pped,
Zi nc- Coat ed, Wl ded and Sean ess

ASTM A 106 (1999el ) Seanl ess Carbon Steel Pipe for
H gh- Tenperature Service

ASTM A 176 (1999) Stainless and Heat-Resisting
Chromium Steel Plate, Sheet, and Strip

ASTM A 366/ A 366M (1997el) Steel, Sheet, Carbon
Col d-Rol l ed, Commercial Quality

ASTM A 568/ A 568M (1998el ) Steel, Sheet, Carbon, and
H gh-Strength, Low Alloy, Hot-Rolled and
Col d- Rol | ed

ASTM A 569/ A 569M (1998) Comercial Steel (CS) Sheet and
Strip, Carbon (0.15 Maxi mum Percent),
Hot - Rol | ed

ASTM D 92 (1998a) Flash and Fire Points by d evel and

Open Cup (1 P36/84(89)

ASTM E 84 (1999) Surface Burning Characteristics of
Bui l ding Materials

ASME | NTERNATI ONAL ( ASME)

ASME Al7.1 (2001) Safety Code for Elevators and
Escal ators

ASME Al7.2.2 (1998) Inspectors' Manual for Hydraulic
El evators

ASME B16. 11 (1996) Forged Fittings, Socket-Wlding and
Thr eaded
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ASME B31.1 (1998) Power Piping

ASME QEI -1 (1997) Standard for the Qualification of
El evator | nspectors

U S. NATI ONAL ARCHI VES AND RECORDS ADM NI STRATI ON ( NARA)
36 CFR 1191 Anericans with Disabilities Act (ADA)
Accessi bility @uidelines for Buildings and
Facilities
U S. ARMY CORPS OF ENG NEERS ( USACE)
TI 809-04 (1998) Seisnic Design for Buildings
U S. GENERAL SERVI CES ADM NI STRATI ON ( GSA)

FED- STD 795 (Basic) Uniform Federal Accessibility
St andar ds

| NTERNATI ONAL CONFERENCE OF BUI LDI NG OFFI CI ALS (I CBO
| CBO Bl dg Code (1997) Uniform Building Code (3 Vol.)

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATl ON ( NEMR)
NEMVA LD 3 (1995) Hi gh-Pressure Decorative Lam nates
NEVA MG 1 (1998) Mdtors and Generators

NATI ONAL FI RE PROTECTI ON ASSOCI ATl ON ( NFPA)

NFPA 70 (1999) National Electrical Code

NFPA 252 (1999) Fire Tests of Door Assenblies
.2 SUBM TTALS

CGovernment approval is required for submttals with a "G' designation;
submttals not having a "G' designation are for infornmation only. Wen
used, a designation following the "G' designation identifies the office
that will review the submittal for the Governnent. The follow ng shall be
subm tted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD-01 Data
Trai ni ng Dat a.
I nformati on describing the training course for operating personnel,

training aids and sanples of materials to be used, training schedul es, and
notification of training.
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El evat or System

A conplete list of equipnent and material, including illustrations,
schedul es, manufacturer's descriptive data and technical literature,
performance charts, catal og cuts, installation instructions, brochures,

di agrams, and other information required for fabrication and installation
of the equipnent. Data shall include calculations for reaction |oads

i mposed on building by el evator systens and to denbnstrate that the
proposed el evator system conforns to paragraph SEI SM C REQUI REVENTS.
Certified copies of list reports nay be submtted in |lieu of calculations.
Calcul ations to denpnstrate conpliance with ASVME Al7.1, Rule XXIV shall be
i ncluded. Spare parts data for each different itemof material and

equi pnment specified, after approval of detail drawi ngs and not |later than 4
weeks prior to date of beneficial occupancy. Data shall include a conplete
list of parts and supplies, with current unit prices and source of supply,
and a list of parts recommended to be replaced and replacenent interval
required. Data shall include appropriate sizing of electrical protective
devi ces.

SD- 04 Dr awi ngs
El evat or System

Detail draw ngs including dinensioned |ayouts in plan and el evati on show ng
t he arrangenent of el evator equi pnent, anchorage of equi prent, cl earances
for maintenance and operation; and details on hoistway, doors and franes,
operation and signal stations, controllers, notors, guide rails and
brackets, cylinder and plunge unit, and points of interface wth nornal
power, fire alarmsystemand interface with energency power systens.

Drawi ngs shall show any revised building electrical systemrequired to nake
supplied el evator system function as specified. Draw ngs shall contain
conplete wiring diagrans showi ng el ectrical connections and other details
required to denonstrate sequence of operation and functions of system
devices. Draw ngs shall include the appropriate sizing of electrica
protective devices which are frequently different from National Electrica
Code standard si zes.

SD- 06 Instructions
Framed | nstructions.
Di agrans, instructions, and other sheets proposed for posting.

SD-08 Statenents
Qualification Certificates.
Certificates of experience of el evator nechanics enployed to install
supervise and test the elevator shall certify nmechanics to have not |ess
than 5 years experience installing, supervising and testing el evators of
the type and rating specified. Certificate shall certify that el evator

systeminstaller is acceptable to elevator manufacturer prior to
installation of elevators.
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SD- 09 Reports
Testi ng.

Test reports in booklet formshowing all field tests perforned to adj ust
each conponent and all field tests perforned to prove conpliance with the
speci fied performance criteria, upon conpletion and testing of installed
system

SD- 14 Sanpl es

Fi ni shes.

Sanpl es of materials and products requiring color or finish selection
SD- 18 Records

Test Procedures; G

A plan detailing the testing procedures shall be submitted 60 days prior to
perform ng the el evator tests.

SD-19 Operation and Mi ntenance Manual s
El evator System G

Si x copies of operation manual outlining the step-by-step procedures for
system startup, operation and shutdown. Manuals shall include

manuf acturer's name, nodel nunber, service manual, parts list and brief
description of all equiprment, including basic operating features. Six
copi es of mmintenance nmanual |isting routine maintenance procedures,
possi bl e breakdowns and repairs, and troubl eshooting guides. Manuals shal
i ncl ude equi pnent | ayout and conplete wiring and control diagrans of the
system as installed. Operation and nmi ntenance nanual s shall be approved
prior to training course.

.3 QUALI FI CATI ONS

Hydraulic el evators shall be pre-engineered el evator systens, and provided

by a conpany regularly engaged in the manufacture of elevator systens. The
manuf acturer shall either install the elevator systemor provide letter of

endorsenent certifying that the elevator-systeminstaller is acceptable to

t he manufacturer.

.4 REGULATCRY REQUI REMENTS

Desi gn and fabrication shall be in accordance with ASME Al7.1. Each car
shal | have the capacity to |ift a live |load, exclusive of the car, at a
speed as specified in the follow ng schedule. The approxinmate travel,
term nal floors, nunber of stops and openings, and the car sizes shall be
as shown in the schedule. The elevators shall serve the floors with stops
and openings in accordance with the requirenents indicated. Elevators
shal | provide accessibility and usability for physically handi capped in
accordance with the requirenents for the handi capped in FED- STD 795 and 36
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CFR 1191.

4.1 El evat or Schedul e (Passenger)
Nurmber of El evators Required
Servi ce:

Capaci ty:

Speed:

Pl atform Si ze

Clear Car |nside:
Net Travel

Landi ngs:

Openi ngs:  Front
Openi ngs: Rear

Entrance Type:

5 DESI GNATED LANDI NG

VBRFYO02

1
Passenger
1334 kg (2500 pounds)

0.75 m's (fpn) (full | oad up)
(0.75 m's (150 fpm downspeed)

2133 wide by 1549 deep
2032 wi de by 1295 deep
10622 mm

4

4

0

Cent er - openi ng
Hori zont al - sl i di ng

For the purposes of firefighter's service and energency operations, as

required by Section 211, ASME Al7.1,
The alternate | anding or

be the ground fl oor
floor.

.6 DELI VERY AND STORAGE

Al'l equi pnment delivered and placed in storage shal
excessive hum dity and excessive tenperature
cont am nant s.

protection fromthe weat her
variations; and dirt, or other

.7 FI ELD MEASUREMENTS

The Contractor shall

t he desi gnated | anding or

becone famliar with al

| evel shall

| evel shall be the first

be stored with

details of the work, verify

all dimensions in the field and advise the Contracting O ficer of any

di screpancy before perform ng any work.

.8  WARRANTY

Warranty service shal

nonths after date of acceptance by Contracting Oficer
be performed only by trained el evator

shal |

be provided for each elevator for a period of 12

Warranty service
nmechani cs during regul ar
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wor ki ng hours and shall include manufacturer's warranty requirenents

i ncluding but not Iimted to adjusting, lubricating and cl eani ng of

equi prent and furni shing supplies and parts to keep elevator in operation
except such parts nmade necessary by nisuse, accident or negligence not
caused by the Contractor. Testing and adjustnents shall be in accordance
with the applicable provisions of ASME Al7.1 and ASME Al7.2.2. Energency
cal | back service shall be included and avail abl e 24 hours a day, 7 days per
week, with an initial tel ephone response tine of 1 hour and a response tine
of 4 hours for a nechanic to the site. |Inspection and service for fire
service operation seisnic requirenments shall be perfornmed every 6 nonths.
Docurent ation of inspection and testing, and certification of successfu
operation shall be provided with each unit.

PART 2 PRODUCTS

2.

2.

2.

1 GENERAL EQUI PMENT REQUI REMENTS
1.1 St andard Products

Mat eri al and equi pnent shall be the standard products of nanufacturers
regul arly engaged in the fabrication of elevators and/or elevator parts,
and shall essentially duplicate itenms which have been in satisfactory use
for at least 2 years prior to bid opening. Equipnent shall be supported by
a service organization that is available 24 hours a day, 7 days per week,
with a response tine of 4 hours.

. 1.2 Nanepl at es

Each najor item of equi pnent shall have the nanufacturer's name, address,
type or style, nodel or serial nunber, catal og nunber, and electrical and
nmechani cal characteristics on a plate secured to the item of equi pnment.

. 1.3 Speci al Tool s

One set of special tools, calibration devices, and instrunments required for
operation, calibration, and nmaintenance of the equi pnent shall be provided.

.1.4 El ectrical Wrk

Changes to the electrical distribution systemrequired for coordination

wi th el evator equi pment shall be perforned and coordi nated by Contractor
at Contractor's expense. Electrical service for elevator machines shall be
480 volt, 60-Hertz, 3-phase, 4 wire solid neutral grounded alternating
current. Electric service for elevator car lighting shall be 120-volt,

si ngl e- phase, 60-Hertz grounded service. Electrical work shall conformto
requirenents in Section 16415 ELECTRI CAL WORK, | NTERI OR A di sconnect
switch that will shut off power to the elevator car lighting shall be
provided in the el evator machi ne room adj acent to the el evator control
panel . A tel ephone junction box and an el evator car lighting junction box
shal | be provided adjacent to each controller. A single-phase electric
circuit with grounded connection for video nonitor shall be provided in
machi ne room

1.5 Use of Asbestos Products
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Materials and products required for manufacturing and installing el evators
shall not contain asbestos.

.2 M SCELLANEQUS MATERI ALS
. 2.1 Materials for Car Encl osures

Materials for car enclosures shall nmeet flanme spread rating O to 75 and
snoke devel opment 0 to 450 as tested in accordance with requirenents of
ASTM E 84 as established by ASME Al7.1, Rule 204.2.

.2.2 Structural Steel

Structural steel shall be hot-rolled commercial quality carbon steel,
pi ckl ed, oiled, conplying with ASTM A 569/ A 569M and ASTM A 568/ A 568M

.2.3 Col d- Rol | ed Sheet St eel

Sheet steel shall be cold-rolled comercial quality | ow carbon steel, C ass
1, exposed matte finish, oiled, complying with ASTM A 366/ A 366M and ASTM A
568/ A 568M

.2.4 St ai nl ess St eel

Stainl ess steel shall be ASTM A 176 Type 302/ 304, austenitic,
corrosion-resistant, with grain of belting in the direction of |ongest
di nension. Surfaces shall be snpboth and w thout waves and shall be in
conpliance with ASTM A 366/ A 366M

.3 PASSENGER ELEVATOR CAR
.3.1 Car Fronts

Fronts for passenger elevators shall be conbinati on door post and return
panel s manufactured of 1.9837 mmthick (14 gauge) stainless steel provided
wi th necessary cutouts for operating devices. Car operating panel shall be
recessed into front return panel with surface-applied operating panel

cover. Position indicator in front return shall be recessed with a
surface-applied cover plate. Exposed stainless steel shall be finished
with No. 4 Satin Finish, unless otherw se specified.

.3.2 Car Doors

Car doors for passenger elevators shall be constructed from 1.519 mmthick
(16 gauge) sheet steel and stainless steel cladding. Each door shall be
sound- deadened and reinforced to receive required operating nmechani sm and
har dwar e, and have two renovabl e door gui des per panel. Seans, screws or
bi nding strips shall not be visible fromwithin the car. Threshold shall
be extruded al um num w th grooves for door guides. Exposed stainless steel
shall be finished with No. 4 Satin Finish, unless otherw se specified. Car
doors shall be equipped with a proxinmty-type infrared protective device
havi ng the foll owi ng operation:
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a. Wen doors are in full-open position, doors shall be unable to
initiate closing if a person cones within detection zone.
Det ecti on zone noves with doors, so that if a passenger or object
enters the zone after doors have begun to close, doors shall stop
then reverse to reopen. Doors shall reclose after a brief tine.
A passenger entering or |eaving cars shall not cause doors to
reopen unl ess doors reach a predeternined proximty to passenger

b. After a stop is nmade, doors shall renain open for a tine to permit
passenger transfer, after which doors shall close automatically.
This tinme interval shall be less for a car call than for a hal
call or a coincident car/hall call.

c. |If there is either a hall call anywhere in the group or a car cal
in the car in question and doors are prevented fromclosing for a
fixed tine period, door protective device shall be rendered
i noperative, a buzzer shall sound in car and doors shall close at
approxi mately hal f speed. Nornal door operation shall resune at
next | andi ng reached by car

3.3 Car Pl atform

Car platformfor passenger elevators shall be fabricated fromsteel plates
secured to a steel frane or plywod secured to a steel frane. Steel car
platforns shall be assenbled into a one-piece platformwith top and bottom
steel plates welded to structural steel frane and covered with felt and
sound-isolation. Plywod car platformshall be 18 nm (3/4 inch) thick
Exposure 1 pl ywood secured to underside of structural steel frame with
netal fire protection secured to underside of structural steel frane.

.3.4 Sling

Sling for passenger elevators shall be constructed of heavy steel stiles
properly affixed to a steel crosshead and bol ster with adequate bracing

nmenbers to renove all strain fromcar enclosure. Steel bunpers shall be
furnished for fastening sling to plunger

.3.5 Val | s

Wal |'s for passenger elevators shall be 2426 mm (7 feet 11-1/2 inches) high
fromfloor to the underside of lighting fixtures. Side and rear panels
shall be 1.519 mmthick (16 gauge) sheet steel panels. Side and rear
renovabl e panels shall be applied to car walls and shall be manufactured
from18 mm (3/4 inch) plywod or conposition board finished on front, back
and edges faced with plastic |lam nate conformng to NEVA LD 3, genera
purpose type. Panels shall be nobunted on car walls in a nanner permtting
their reversing. Panels shall be evenly spaced with not |less than two
panel s on each side and three panels at rear with reveal standard with
manuf acturer. Vent around base shall be provided.

.3.6 Car Top, Ceiling and Light Fixtures

Car top for passenger elevators shall be manufactured from 2. 657 mmthick
(12 gauge) sheet steel and shall be not |ess than 140 mm high with
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drop-ceiling and light fixtures. Ceiling shall be egg crate white plastic
fire-retardant |ight diffuser supported by polished al um num peri neter
franme and dividers to formdrop-ceiling light fixture. Light fixtures
shal |l be fluorescent type flush with car ceiling, manufactured of sheet
steel with flange and encl osed sides and top, baked-enanel reflector
nounted directly to outlet box. Bottomof fixtures shall be flush with car
ceiling. Fluorescent light fixtures shall be dual l|anmp with quick-starting
hi gh- power factor, Cass P ballasts with safety |anp guard cl anps on
fluorescent tubes. Light level shall average at |least 108 Ix (10
footcandl es) neasured at the car threshold, with the door closed. A part
of car light fixture shall be removable to pernit use of the energency exit
panel in top of car

.3.7 Enmer gency Exit

Car top for passenger elevators shall be manufactured with a hinged
energency exit panel of 2.657 mmthick (12 gauge) steel which opens up to
clear the crosshead and car door operator. Enmergency exit panel shall be
hi nged on counterwei ght side and held in place with nonrenovabl e fastening
devi ces at each corner, and be openable fromtop of car only. A mni num of
two sides of exit panel shall lap exit opening by 25 nm Exits shall be
equi pped with electrical contacts which will prevent operation of car when
the exit door is open and cause the alarmbell to ring.

.3.8 Fl oor Finish

Fl oor finish for passenger elevators shall be finished with ceramic tile
flooring Section 09310 CERAM C TILE. as specified in Section 09650
RESI LI ENT FLOORING Tile shall be laid flush with the extruded al um num
pl atformthreshol d.

.3.9 Base

Base for passenger elevators shall be cove type stainless steel, 150 mm (6
i nches) high.

.3.10 Handrail s

Handrails for passenger elevators shall be mounted on each wall and shal
conply with ASME Al7.1, FED-STD 795 and 36 CFR 1191. For elevators with
t wo- speed horizontal -slide openings, handrails shall be turned back to wall.

.3.11 Exhaust Fan

Exhaust fan for passenger elevators shall be two-speed exhaust type
ventilating unit nmounted in car ceiling and shall be provided with a
stainless steel grille. Units shall be suitably isolated fromcar ceiling
and shall provide at top speed of a minimumof 6 air changes per hour for
car volune and car occupancy. Switches for the operation of the exhaust
unit shall be located in car station | ocked cabi net or key-sw tched.

.3.12 Communi cat i ons
A tel ephone systemin stainless steel cabinets shall be provided for
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passenger el evators. A vandal -resistant speaker type intercomwth
push-buttons to activate shall be installed in car station behind a

stainl ess steel perforated grille and connected to a programrabl e
auto-dialer located in machine room Auto-dialer shall be provided with a
solid-state charger unit which will autonmatically provide enmergency power
and an i medi ate transfer in the event of failure of normal power supply.
The push-button located in car station or in separate cabinet shall be at
t he prescribed handi capped hei ght and shall be identified as "EMERGENCY
PHONE PUSH TO ACTI VATE'. The entire conmunication assenbly shall be
approved for an elevator installation. The push button tel ephone shal
conply with FED-STD 795 and 36 CFR 1191. The tel ephone comuni cati on shal
not be term nated until one of the communicating parties hangs up the
recei ver or manual |y di sconnects the conmunication |ink

2.3.13

Car Energency Lighting System

Enmergency car lighting systemfor passenger elevators shall consist of an
enmer gency power pack on top of the elevator and a renote lighting fixture
i nside elevator car located in car operating panel

2.3.13.1

Power

Power Pack

pack for energency lighting systemshall be a seal ed | ead-cadm um or

ni ckel - cadm um 6-volt rechargeabl e batteries with solid-state controls and
an integral regulating charger connected to nornmal power supply. Power
pack unit shall contain the follow ng:

a.

e.

2.3.13.2

M ni rum 150 mMm (6 inch) dianeter alarmbell connected to the
el evator al arm and energency push-button

Top of car light fixture with protective wre guard.
Testing circuit and pilot light.

Lowwattage pilot |ight indicator.

Battery | ow voltage disconnect.

Emer gency Light Fixture

Enmergency light fixture shall be located in car station inside elevator
car, with flush-nmounted | ens and shall consist of the foll ow ng:

a.

C.

2.3.13.3

A mninumof two | anps capable of providing a mininumlevel of
illumnation of 10.8 Ix (1.0 footcandle) at a point 1220 mm (4
feet) above the floor, 300 mm (1 foot) in front of car station
Steel fixture frame with chrome finish.

Frosted acrylic lens, 6 nmm (1/4 inch).

Renmpote Light Fixture

Upon interruption of nornmal power, renote light fixture for passenger
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el evators shall autonmatically and i mmediately illumnate and permt
operation of alarmbell, subject to activation of energency stop-switch or
al arm button. Enmergency power pack shall be capable of providing a mninum
of 1 hour emergency bell operation and 4 hours of continuous illum nation

2.3.14 Pr ot ecti on Pads

Car shall be provided with wall protection pads with inconspi cuous
stai nl ess steel pad hooks spaced not over 460 mm apart near the ceiling.
Pads shall be heavy-quality fire-retardant treated canvas with two | ayers
of sewn cotton batting with netal eyelets for each pad hook. Pads shal
cover entire wall surface except operating devices. Pads shall be flane
retardant in accordance with ASME Al7.1, Rule 204. 2.

2.3.15 Certificate Frane

A stainless steel certificate frame with translucent plexiglass |ens of the
appropriate size to receive certificate issued by inspecting agency shal

be provided. Frame shall be engraved to show nane of manufacturer

carrying capacity in kilograns (pounds) and maxi num nunber of persons

al | oned.

2.3.16 Car Qui de Shoes

CGui de shoes for passenger elevators shall be the adjustable nmounting type
on each side of car. Shoes shall be rigidly secured in accurate alignnment
at top and bottomof car frane. Flexible type sliding guide shoes shal
consi st of a swivel-type shoe, assenbled on a netal base with provisions
for self-alignnent. Each shoe shall be provided with renewable gibs. Car
gui de shoes shall be adjustable for side play between guide rails.
Renewabl e wearing gi bs shall be fabricated froma durable plastic conpound
material having a |ow coefficient of friction and | ong wearing qualities.
G bs shall be the type requiring minimumrail |ubrication

2.4 PASSENGER ELEVATOR HO STWAY ENTRANCES
2.4.1 Hoi st way Doors

Hoi stway doors for passenger elevators shall be designed and fabricated as
part of a Class B 1-1/2 Hour fire-rated door/frane assenbly to neet

requi renents of NFPA 252 and shall bear the | abel of an approved testing

| aboratory. Doors for passenger elevators shall be hollow netal type with
pl ai n panel design not less than 32 nm (1-1/4 inches) thick with 1.519 mm
thick (16 gauge) face sheet-steel panels, and stainless steel cladding,
with 1.519 mmthick (16 gauge) sight guards to match door finish. Each
door shall be reinforced with continuous vertical menbers and filled with

sound- deadening material. Doors shall be reinforced to accept the required
operating mechani sm and hardware. Doors shall have two renpovabl e door
gui des per panel. Seans, binding strips or screws shall not be visible

fromthe [ anding. Exposed stainless steel shall be finished with No. 4
Satin Finish, unless otherw se specified.

2.4.2 Hoi stway Franes
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Hoi stway frames for passenger elevators shall be designed and fabricated as
part of a Class B 1-1/2 Hour fire-rated door/frane assenbly to neet

requi renents of NFPA 252 and shall bear the | abel of an approved testing

| aboratory. Frames shall be fornmed 1.897 mmthick (14 gauge) sheet-stee
with stainless steel cladding with head and janb in flush alignnent and
corners wel ded and ground smooth. Head and janb section shall be bolted
assenbly with bolts, washer and | ocking nut or |ock washer. Frane assenbly
shal |l be securely fastened to the structure. Franes shall return to the
wal | . Conbi nation buck and janb frames nay be provided w th knockdown back
flanges to pernmit installation in concrete walls. Exposed stainless stee
shall be finished with No. 4 Satin Finish, unless otherw se specified.

. 4.3 Synbol s

Rai sed stainless steel synbols as required by FED-STD 795 and 36 CFR 1191
of color selected, shall be provided at each floor to indicate the fl oor

| ocation. Synbols shall be attached with conceal ed fasteners. Synbols
shall be placed in a |ocation which can be seen by passenger fromthe
opened passenger el evator doors.

.4.4 Sills

Sills for passenger elevators shall be extruded al umi numwth
slip-resistant surface and nachi ned grooves for door guides, secured to
fl oor beans.

.4.5 Strut Angles

Strut angles for passenger elevators shall be structural steel of size not
less than 76 x 76 x 5 mm (3 x 3 x 3/16 inch) extending fromsill to beam
above and anchored to building structure with structural steel fastenings
and bracings of structural nmenbers with a cross section of not |ess than
strut angl es.

.4.6 Door Hangers and Housi ng

Each door panel shall be provided with not |ess than two sheave-type
hangers desi gned for required door operation. Hanger housi ng and support
shal |l be fabricated fromfornmed Z-shaped steel angles of size not |ess than
5 mm (3/16 inch) thick bolted to strut angles.

4.7 Door Rollers

Door rollers shall be constructed with grease-packed ball-bearings and
shall be tired with a sound-reducing material. Dianeter of rollers shal
not be less than 83 nm (3-1/4 inches) for car doors and not |ess than 57
mm (2-1/4 inches) for hoistway doors. Upward thrust shall be taken by a
har dened and ground bal | -bearing roller assenbled on an eccentric stud to
provi de adj ustment.

. 4.8 Hanger Track
Hanger track shall be of high carbon cold-drawn steel, round at top to

recei ve door rollers, round at bottomto receive up-thrust rollers, of size
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engi neered to accommpdat e | oad requirenents.

.4.9 Covers and Guards

Hanger covers, dust covers, toe guards and fascia plate shall be fabricated
from1.519 mmthick (16 gauge) reinforced steel and finished with
baked-enanel . Hanger covers shall extend the full door travel and shall be
nounted in sections for ease of servicing door hangers. Dust covers shal
be provided over top term nal |anding door only and shall be secured to
hanger housi ng and building structure. Toe guards shall be secured to
sill. Fascia plates shall be provided between each door hanger housi ng and
sill.

.5 PASSENGER ELEVATOR DOOR OPERATI ON

Car and hoi stway doors for passenger elevators shall be operated

si mul taneously by an el ectric-power door operator. Doors shall operate
snoothly in the opening direction and closing direction and be electrically
cushioned to stop at both the full-open and full-closed position

Operators shall be high-speed heavy-duty type which will provide an average
door - openi ng speed of 0.76 ms (2-1/2 fps). Car and hoi stway doors shal
be opened and closed sinultaneously in a maximumtinme of 4.1 seconds. Wen
on autonatic operation door-closing tine shall not exceed 2.4 seconds and
door-closing force shall not exceed 130 N (30 pounds). Reversal of doors
when cl osing shall be acconplished by the "DOOR OPEN' button, car door
safety edge, or interruption of the photoelectric |ight beans. Doors shal
be arranged so that doors can be opened nmanually in the event of power
failure.

.6 PASSENGER ELEVATOR OPERATI NG AND S| GNAL FI XTURES

.6.1 Cener al

El evator fixtures and panels for passenger elevators shall be constructed
of 3 mMmm (1/8 inch) thick faceplates of stainless steel. Fastenings for al
exposed fixtures shall be secured with tanper-proof spanner-head screws of
sane material and finish as fixture. Hall and car call-buttons shall be
the call-register type with a | owvoltage power supply not to exceed 48
volts. Pressure on a button shall illumnate button to indicate that a
call in the desired direction has been registered. Car and hall fixtures
shal | be designed and | ocated at the prescribed height to acconmpdate the
handi capped i n accordance with FED- STD 795 and 36 CFR 1191 for passenger

el evators only. Handi capped markings shall be integral with faceplates in
accordance with FED-STD 795 and 36 CFR 1191. Surface-applied markings are
not acceptable. Engraving shall be black-filled except for fire-service
identification which shall be red-filled. Operating and signal fixture
contacts and | anps shall be conpletely enclosed in steel boxes finished

wi th a baked-enanel. Boxes for hall |anding devices shall be equi pped for
proper adjustnent to wall. Lanps shall be installed in light-tight
conpartnents. Cover-plates shall be provided wi th rubber gaskets when
exposed to weather or harnful contam nants. Replacenent bul bs shall be
readi ly available fromthree sources.

6.2 Car Operating Pane
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Car operating panel for passenger elevators shall be provided with the
necessary raised (0.8 mm (0.03 inch) ) nmarkings for the handi capped, and
shall include a series of mnimm20 nm (3/4 inch) dianeter or square
push-buttons nunbered to correspond to the floor served and vari ous
addi ti onal switches, buttons and |ight jewels, including emergency stop
al arm button, "DOOR OPEN' button and conmuni cati on speaker. Operating
buttons shall be vandal -resistant nmetal encased and enbossed to permt
illumnation when a call is registered. Buttons shall be designed with 0.8
mm (1/32 inch) operating clearance to set on faceplate in lieu of the
button nechanism Buttons shall have maxi num protrusion of 5 nmm (3/16 inch)
beyond the facepl ate and shall have bevel ed edges to prevent danmge from
side blows. Buttons and switches not required for automatic or
fire-service operation shall be key-operated and nounted on front-return
car operating station. Elevator nunber and "NO SMXI NG' shall be
i nternational synbol engraved on upper portion of car. Operating panel in
car shall consist of a flush-nmounted panel containing the follow ng
operating devi ces:

a. "DOOR OPEN' button

b. "DOOR CLCSE" button.

c. Key-operated car fan/light switch

d. Key-operated ventilating blower switch/call [|ight.

e. Comuni cati on speaker phone, grille and push-to-call button

f. Emergency stop-switch key-operated when operated will stop the car
i ndependently of normal stopping devices. Qperation of energency
stop switch shall not cause any power variance or surge that may
af fect the operation or condition of the control panel or its
conponents.

g. Energency signal-switch connected to a 150 nm (6 inch) dianeter
signal bell outside of elevator hoistway at ground fl oor | ocated

as shown or as directed.

h. Key-operated inspection switch which will render normal operation
i noperative for the purpose of using the hoi stway access switch

i. Key-operated fire-service switch and |ight jewel.
.6.3 Auxiliary Car Operating Pane

Auxiliary car operating panel for passenger elevators shall be simlar in

design to main car panel, and shall include all devices necessary for
automatic operation such as energency stop switch, alarmbell, "DOOR OPEN'
but t on.

.6.4 Hal | -Call Station

Hal | -cal | operating devices for passenger elevators at |andi ng shal
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consi st of an "UP" push-button at bottom |l anding, a "DOM' push-button at
top I anding, and "UP" and "DOW' push-buttons at all other |andings.
Buttons shall be vandal -resi stant netal encased and back-lighted to permt
illumnation when a call is registered. Buttons shall be designed with 0.8
mm (1/32 inch) operating clearance to seat on faceplate in lieu of button
nmechani sm Buttons shall have nmaxi mum protrusion of 5 nm (3/16 inch)
beyond faceplate with bevel ed edges to prevent damage from side bl ows.

.6.4.1 Commandeering Switch

Key- oper at ed commandeering switch for passenger elevators shall be provided
at designated | anding and | ocated in landing call-button cover plate.
Switch shall be nonmentary pressure type with the key renovable only in
"OFf" position and shall be keyed to match the i ndependent operation swtch
specified for car operating devices.

.6.4.2 Fire-Service Switch

Fire-service switch for passenger elevators shall be |located at the
desi gnat ed | andi ng.

.6.5 Direction Lanterns

Lanterns for passenger el evators shall be in accordance with FED STD 795
and 36 CFR 1191 and shall be provided at all floor l|andings and in each car
entrance columm. Lanterns shall be vandal -resistant design. Lanterns
shal | signal the approach of a stopping car when car is a predeterm ned

di stance from | andi ng.

.6.6 In-Car Car-Position |Indicator

I ndi cator nunerals and directional arrows for passenger elevators shall be
flush-nounted faceplate with black-filled engraved nunerals not |ess than
25 mm (1 inch) high and 10 nm (3/8 inch) dianeter vandal -resistant |ight
jewels directly beneath each nunber. As car travels through hoi stway the
car position shall be indicated by illum nation of |ight jewel
corresponding to | anding at which the car is stopped or passing. Necessary
light baffles shall be provided. Floor nunerals and letters shal
illumnate white. A position indicator of the digital-readout or
dot-matrix type (mnimum 50 nm (2 inch) high indication) shall be provided
in car transom panel. Number corresponding to car position shall renain
illum nated when nmotor drive is shut down. |Illumination shall be shrouded
in an approved manner to protect against glare fromcar |ighting.

.6.7 Audi bl e Signals

An audi bl e signal shall be provided at each floor | anding and in each car
and shall sound coincident with the lantern illum nation indicators. The
audi bl e signal shall be no |l ess than 20 decibels with a frequency no hi gher
than 1500 Hz. The audi bl e signal shall sound once for UP direction and
twice for DOM direction

6.8 Conbi nation Hall-Position Indicator and Directional Arrows
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A digital -readout position and direction indicator (mnimm50 nm (2 inch)
hi gh indication) for passenger el evators shall be provided over ground
floor entrance. As elevator travels in hoistway, elevator position shal

be indicated by illum nation in al pha-nuneric characters corresponding to
the | andi ng where el evator is stopped or passing. Nunber corresponding to
position of car shall remain illum nated when notor is shut down. An

audi bl e signal shall sound in elevator car to indicate that the elevator is
stopping or passing a floor served by elevator. Fixture design and
operation shall be simlar in design to that specified for Car Position

I ndi cat or.

.7 PASSENGER CAR OPERATI ON ( SI NGLE- CAR SELECTI VE/ COLLECTI VE)

Car shall be arranged so that by pressing one or nore car buttons or

| andi ng buttons the car will start autonatically and stop at first floor
for which the button has been pressed which corresponds to the direction in
which the car is traveling. Car shall stop in the order in which the
floors are reached by the car and at all floors for which calls have been
regi stered, regardless of the sequence in which buttons have been pressed,
provi ded button for a given fl oor has been pressed sufficiently in advance
of car's arrival at that floor to permt the stop to be nade. [If car
buttons have not been pressed, and car responds to several DOM calls, car
shall travel to highest DOM call first and then reverse to collect UP
calls. UP calls shall be collected in the same way when car starts DOM in
response to UP calls by first stopping for the | owest UP call registered.
When a car has stopped in response to the pressing of a | anding button and
a car button is pressed corresponding to the direction in which the car has
been traveling, within a predetermned interval of tinme after the stop, the
car shall continue in that direction regardl ess of other landing calls
registered. Wiile car is in motion landing calls in the opposite direction
of car noverment shall not affect the operation of car but calls shal

remain registered. After last car call has been answered in the direction
the car is traveling, car shall automatically reverse and answer registered
landing calls and all car calls in the order the | andi ngs are reached.

When all calls have been answered, the car shall stop at the last floor
served and shall have the doors cl osed.

.8  AUTOVATI C EMERGENCY POWNER OPERATI ON

El evator control systemshall be arranged to operate on energency power
supply upon failure of the normal power supply. Elevators operating on
dedi cated service, such as fire service, will not be required to return to
desi gnat ed | andi ng when energency power becones avail abl e for respective
el evator. Elevators shall operate as foll ows:

a. Wen nornmal power supply fails, all cars shall shut down.

b. One car shall automatically start and travel at full-rated speed
to designated | anding, stop, open the car and hoi stway doors, then
shut down.

c. After car have noved to ground floor, the car shall operate at
rated speed to serve car and landing calls. Automatic selection
can be overridden nmanual ly. Energency power selector buttons and
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light jewels shall be provided in a stainless steel faceplate at
the designated | anding. Energency power selector buttons shall be
operabl e after automatic return has been conpl et ed.

9 AUTOVATI C ELEVATOR OPERATI ON
9.1 Cener al

The operating device shall consist of a series of push-buttons in the car
nunbered to correspond to various |andings, "UP' and "DOM' buttons at

i nternediate I andings and a single button at termnal |anding. To neet the
el evator operation requirenents specified in this section all buttons shal
be connected electrically to the control system which governs the floor

sel ection, car selection, direction of travel and governs the accel eration
and retardation.

. 9.2 Qperation

Car calls shall be registered within the car by pressing the button
corresponding to the designated floors. Hall calls shall be registered by
pressing buttons in the corridor push-button fixture. Once the demand for
el evator service has been established and the car has received a start
signal the car operation shall be as foll ows.

.9.2.1 Door d osing

Doors shall close automatically. Wen doors are fully closed and the
interlock circuit established, the car shall start to nove in the direction
establ i shed by control system Car shall accelerate and decel erate
automatically and stop at the first floor for which a car button has been
registered or at the first floor for a corridor demand which has been
assigned to car. Car shall stop at all floors for which car calls are
registered in the order in which the floors are reached and shall stop for
any corridor denands assigned to the cars in the order in which the floors
are reached.

.9.2.2 Door Openi ng

Doors shall open automatically as car reaches the landing. After a
predeterm ned time the doors shall close and the car shall proceed to
answer the remmining car or assigned corridor calls. A protective device
such as a safety edge and |ight beam device shall be provided on car door
and when activated will prevent closing of doors. Cars shall becone
avai | abl e for assignnent at whatever floor the |ast car demand has been
satisfied in the direction in which the car is traveling.

.9.2.3 Car Dispatch

When car does not receive a denmand di spatch at di spatching floor for an
adjustable tinme period up to 10 minutes set initially at 5 m nutes, the
notor drive unit shall be switched-off. |If the car's switched-off notor
drive unit receives a demand di spatch the notor drive unit shal
automatically restart.
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2.9.2.4 Door Dwel | - Ti me

Door open dwell-tines shall be adjustable so that the open time for a car
call is shorter than the open time for corridor calls and second
passengers. |If a longer tinme is needed for passenger entry, doors can be
prevented fromclosing or reversing by the |light beam door control, the
protective | eading edge on car door, or by pressing "DOOR OPEN' button in
car. Door dwell-times shall conmply with FED STD 795 and 36 CFR 1191.

. 9.3 Aut omati ¢ Load Wi ghi ng

Passenger el evators shall be provided with | oad-wei ghi ng devices which wll
cause el evator to bypass hall calls when elevator is filled to an

adj ustabl e percentage. Corridor calls shall remamin registered until the
next avail able car responds to the call.

.9.4 Anti - Nui sance

Passenger el evators shall be provided with a systemwhich will cancel all
car calls in the event that between 3 to 5 tinmes the nunber of car calls
are registered as there are passengers in car, allowing 70 kg per
passenger .

.9.5 Door Operation

Doubl e- door operation are not acceptable for passenger elevators. |If an UP
traveling car has a passenger for an internediate floor and a DOM call is
regi stered at that floor with no-calls above car, the car shall travel to
floor, open the door and | et passenger out, then |light the DOAN direction
arrow in hall lantern and accept the waiting passenger who registered the
DOM call. Doors shall not performthe open-close cycle before el evator
proceeds to next call

.9.6 Aut omat i ¢ Power Shut down

Aut omati ¢ power shutdown of the elevators will be initiated by a waterfl ow

swi tch supervising sprinklers located in the el evator nmachine room

Provi de heat detectors which are fixed-tenperature-rate-of-rise type, rated

at 57 to 60 degrees C adjacent to each sprinkler head in the nachine room
Heat detectors shall be connected to the el evator control system which

shal |l cause the following to the affected el evators), upon activation of

t he heat detector.

a. Elevators which are in notion will proceed to the nearest
avai l abl e I anding away fromfire floor, and shall cause
power - operat ed doors to open and renmi n openuntil manually reset.
The fire floor is considered the floor where the actuated heat
detector is |ocated.

b. Elevators which are standing at a |anding with open doors will
remain open at the floor. |f power-operated doors are closed, the
el evator systemw ||l cause doors to open

c. Deleted
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d. Deleted

10 SENSOR AND CONTROL W RE SURGE PROTECTI ON

Digital and anal og i nputs shall be protected agai nst surges induced on
control and sensor wiring. Digital and anal og outputs shall be protected
as shown agai nst surges induced on control and sensor wiring installed
outdoors. Fuses shall not be used for surge protection. The inputs and
out puts shall be tested in both normal node and commbn node using the
fol |l owi ng wavef or ns:

a. A 10 microsecond rise tinme by 1000 nicrosecond pul se width
waveformwi th a peak voltage of 1500 volts and a peak current of
60 anperes

b. An eight mcrosecond rise tine by 20 m crosecond pul se width
waveformwith a peak voltage of 1000 volts and a peak current of
500 anperes.

11 COMVUNI CATI ONS LI NKS SURGE PROTECTI ON

Conmuni cati ons equi pnent shall be protected agai nst surges induced on any
conmuni cations link. Cables and conductors, except fiber optics, which
serve as communi cations |links from Motor Control Room (MCR) to field

equi pnrent, and between field equi pnents shall have surge protection
circuits installed at each end. Protection shall be furnished at equi prent
and additional triple electrode gas surge protectors rated for the
application on each wireline circuit shall be installed within 1 m of the
bui |l di ng cabl e entrance. Fuses shall not be used for surge protection. The
i nputs and out puts shall be tested in both normal npbde and commopn node
using the foll owi ng two wavef orns:

a. A 10 microsecond rise tinme by 1000 nicrosecond pul se width
waveformwi th a peak voltage of 1500 volts and a peak current of
60 anperes

b. An eight mcrosecond rise tine by 20 m crosecond pul se width
waveformwi th a peak voltage of 1000 volts and a peak current of
500 anperes.

.12 COMVUNI CATI ONS LI NKS OVER VOLTAGE PROTECTI ON

Conmmmuni cati ons equi pnent such as MODEMs, |ine drivers, and repeaters shal
be protected agai nst overvoltage on any conmuni cations |ink conductors.
Cabl es and conductors, which serve as comuni cations |inks, except fiber
optics, shall have overvoltage protection for voltages up to 480 Vac rns,
60 Hz installed. Instrument fuses or fusible resistors are required for
this application.
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.13 FI REFI GHTERS SERVI CE

Firefighter service shall be in accordance with ASME Al7.1 for autonmatic
el evators. Elevator | obby and machi ne room snoke detectors shall be in
accordance with Section 13851 FI RE DETECTI ON AND ALARM SYSTEM ADDRESSABLE.

.14 ELEVATOR POAER UNI T

.14.1 Purmpi ng and Control Mechani sm

Hydraulic fluid shall be provided in the reservoir, punp and control val ve.
Hydraulic fluid shall have a mnimumfire point of 190 degrees C (375

degrees F) as established by ASTM D 92. |If oil tenperature drops bel ow
pre-set mnimum elevator shall be dispatched automatically to | owest

termnal floor at which point the punp will bypass oil in systemw thout
car notion until pre-set tenperature is reached. Nornmal response to
passenger demand shall not be affected by this control. Resistance type

heating el enments do not neet the intent of this specification.
.14.1.1 G| Tenperature Device

An oil tenperature device shall be provided that will maintain oil
tenperature between 21 degrees C (70 degrees F) and 38 degrees C (100
degrees F) regardl ess of anbient tenperatures.

.14.1.2  Punp

Punp shall be a rotary-positive displacenent type for oil-hydraulic

el evator service designed for steady discharge with m nimum pul sation to
gi ve smooth and qui et operation, with an output which will not vary nore
than 10 percent between no-load and full-load on the elevator. Operating
pressure shall not exceed 2760 kPa (400 psi).

.14.1.3 Pi pi ng

Pi pi ng shall be ASTM A 53/ A 53M Grade E or S, ASTM A 106 Grade B, or
grooved pi ping system of m ni num schedul e 40 seam ess steel conforming to
ASME Al7.1 and ASME B16.11. Pipes shall conformto the cleanliness

requi renents of ASME B31. 1.

.14.1. 4 Mot or

Mot or shall be especially designed for oil-hydraulic elevator service and
shal | be of standard manufacture duty rating and provided with specified
speeds and | oads.

.14.1.5 QG l-Control Unit
QO l-control unit shall contain the follow ng val ve assenblies:
a. Automatic shut-off valve shall be provided in the oil-supply line

as close to the cylinder inlet as possible. Wen there is a 10
percent drop in NO LOAD operating pressure, the automatic shut-off
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val ve shall be activated. Wen activated, the device shal

i medi ately stop the descent of elevator and hold the el evator
until it is lowered by use of the maxi mum | owering feature of the
val ve. Manual |owering feature of automatic shut-off valve shal
be arranged to limt the maxi num descendi ng speed of elevator to
0.08 ms (15 feet per mnute). Exposed adj ustnents of automatic
shut-of f shall have the nmeans of adjustnent seal ed after being set
to the correct position.

b. Relief-valve for hydraulic shall be externally adjustable and
shal | bypass the total oil flow wi thout increasing back pressure
by nore than 56 percent above working pressure.

c. Safety check-valve shall close quietly without pernitting any
perceptible reverse flow and shall be designed to support the
el evator on a positively |ocked colum of oil when car is at rest.

d. Up-start and stop valve shall be externally adjustable and shal
bypass oil flow during the start-and-stop of notor-punp assenbly.
Val ve shall close slowy, gradually diverting oil to the jack unit
to insure snooth up-start and up-step

e. Lowering and leveling valve shall be externally adjustable for
drop-away speed, |owering speed, |eveling speed and stopping speed
to insure snooth down-starts and stops. Leveling valve shall be
designed to level the car to floor in the direction the car is
travel i ng when slowdown is initiated.

f. Manual |owering valve shall be capable of |owering the el evator
car in event of power failure. Manual-Ilowering valve shall be
arranged to limt the maxi num descendi ng speed under manua
operation to 0.08 nmfs (15 fpn).

g. A service check-valve shall be installed in oil supply line
bet ween power unit and j ack.

2.14.1.6 St orage Tank

Storage tank shall be single-wall construction of steel with a steel cover.

Manuf acturer's recommendation for the type of oil to be used shall be
included in witten instructions for the care, adjustnment and nai ntenance
of equi prent .

2.14. 1.7 Controll er

El ectric controller shall be of the m croprocessor based |logic type with
battery backup provided with reduced voltage starting. Conponents required
for proper el evator performance shall be neatly nounted and wired and
conpletely enclosed in a cabinet with a mechanically-latched door. Control
cabi net shall be designed for nounting on power unit, wall or floor stand.
El ectric control apparatus shall be conpletely isolated fromoil reservoir
A feature shall be incorporated in electrical control circuit which wll
cause el evator car to descent automatically to the |owest term nal |anding,
if the systemruns |Iow on oil during ascending of the car. |If
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power - operated doors are used, the car and hoi stway doors shal
automatically open when car reaches landing to all ow passengers to exit.
Par ked car shall have doors in closed position and all control buttons
shal | be nade inoperative.

.15 LEVELI NG DEVI CE

El evators shall be equipped with a 2-way | eveling device to automatically
bring the car to floor landings. Car shall automatically re-level at each
landing to correct the overtravel and undertravel, and maintain the |evel
regardl ess of load on car. Electric stopping systemshall be arranged so
that the car will stop level with the floor before brake is set. Stopping
accuracy shall not exceed a plus or mnus 6 nm

.16 JACK UNI' T

Jack unit shall be designed and constructed of sufficient size to lift the
gross load to the height specified and shall be free fromoil |eakage.
Brittle material such as grey cast iron shall not be used in jack
construction. Jack unit shall consist of the foll ow ng:

a. Tel escoping hol el ess plunger fabricated of heavy seanl ess stee
tubi ng accurately turned and polished.

b. Stop-ring welded or screwed to the plunger to positively prevent
pl unger froml eaving the cylinder.

c. Internal guide bearing

d. Packing or seal

e. Dripring around cylinder top

f. Quter cylinder nade of steel tubing.
g. Air bleeder.

h. Brackets welded to jack cylinder for supporting the el evator on
pit channels.

i. Scavenger punp with copper tubing connected to the tank
17 ELEVATOR SUPPORTS
Structural steel beans, inserts, brackets, bolts and fastening devices

shal | be provided for proper installation of elevator equi pment. Wod
pl ugs are not acceptabl e.

.18 BUFFERS

Buf fers shall be of design suitable for depth of pit. Buffer anchorage at
pit floors shall be provided for each car and counterwei ght and arranged to
avoid puncturing the pit waterproofing. Type of buffer used shall be
tested and approved for conpliance with el evator service requirenents
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before installation. Pipe struts and steadiers shall be provided as
required for pit conditions. A netal plate with information concerning
stroke and | oad-rating shall be pernanently fastened to each buffer
Pit-mounted buffers shall have an adequate stroke designed to bring the
fully-loaded car and counterweight to rest fromgovernor tripping speed at
an average rate of retardation not exceeding gravity. Moving portion of
buf fer shall be designed to be accelerated by the car wi thout noticeable
peak retardation. Spring buffers shall be in accordance with ASME Al7.1
Al7. 1.

2.19 LUBRI CATI ON PO NTS

Every part subject to novenent friction shall be provided with provisions
for oil or grease lubrication. Al points of lubrication shall be readily
accessi bl e.

2.20 SEI SM C REQUI REMENTS

Seism c protection shall be provided in confornance with TI 809-04 for
general guidance and conputation of forces (1.0 G horizontal and 1.0 G
vertical mninmum, ASME Al7.1, Rule XXI'V, and | CBO Bl dg Code as shown on
the drawi ngs. The Contractor shall hire a registered engi neer to submt
t he stanped cal cul ati ons and dr aw ngs.

PART 3 EXECUTI ON
3.1 | NSTALLATI ON

El evators and equi pnent shall be installed in accordance with ASME Al7.1
and manufacturer's reconmendation. QGuide rails shall be set plunb and
paral l el and attached to guide rail brackets secured to building structure
as indicated and at intervals not exceeding 3 m Steel shimplates shal
be used for aligning equi pnent. Quide rail sections shall be joined
together in accordance with ASVME Al7.1. @uide rails shall be thoroughly
cl eaned and nade snoboth before elevator is put into operation. During
installation all stainless steel shall be protected.

3.2 ELEVATOR W RI NG

Wring shall be provided for electrically-operated itens of el evator

equi pment to conply with requirements of NFPA 70 and Section 16415
ELECTRI CAL WORK, |INTERIOR. For control and signal circuits wire shall be
m ni mum No. 18 AWG. For power and lighting circuits wire shall be m ninmum
No. 12 AWG Work |ight fixtures equipped with 150 watt incandescent |anps
and ground dupl ex receptacl es shall be provided at top and bottom of car
Work light fixtures and traveling cable junction boxes shall be |located to
provide illum nation at junction boxes. Wring shall terminate in junction
boxes. Wres shall be identified and shall natch synbols shown on wiring
di agrams. Control and signal wires shall be brought to accessible nunbered
term nal blocks on the controller. Intra-panel wiring shall be
flame-resistant type

3.2.1 Travel i ng Cabl es
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Cabl es shall term nate at nunbered terminal blocks in car and nachi ne room
Traveling cable shall be provided with a separate shielded circuit for
conmuni cati on system and hang to obtain proper size of |oop. Traveling
cabl e shall be provided with 10 percent spare conductors for each car

.3 PAI NTI NG AND PI PE COLOR CODE NMARKI NG

Except for factory-finished itens and corrosion-resistant itens, nachi ned
surfaces shall be painted as specified in Section 09900 PAI NTI NG
GENERAL. Col or Code marki ng of piping shall be as specified in Section 09900
PAI NTI NG, GENERAL.

.4  TESTING

Testing shall be in accordance with requirements of ASME Al7. land ASME
Al7.2.2; and as specified below. The Contractor shall conduct a conplete
test of the system After the system has passed all tests, the Contractor
shall notify the Contracting Officer in witing, 14 days prior to the tine
of perform ng the acceptance test, that the systemis conplete and is ready
for final acceptance testing. The Contractor after receiving witten
approval fromthe Contracting Officer will conduct a conplete acceptance
test of the system The Contractor shall provide the services of an

el evator inspector, enployed by an i ndependent testing conpany to inspect
the elevators, witness the final testing and certify the elevators. The

i nspector shall nmeet all qualification requirenments of ASVME QEl-1 and shal
be certified in accordance with ASME QEl-1. The Contractor shall provide
an elevator certificate signed by the inspector for each elevator. The
certificate shall be provided to the Contracting O ficer within 30 day
after the conpletion of all testing.

4.1 Testing Period

Each el evator shall be tested with the specified rated-load in car
continuously for a period of 35 percent of the duty tine. During the test
run the car shall be stopped at all floors in both directions of travel for
a standing period of 10 seconds per floor. A nanual test of the fina
limts (UP and DOM overtravel) shall also be perforned.

. 4.2 Speed Load Testi ng

The actual speed of elevator car in both directions of travel shall be
determined with the rated-load and with no-load in the el evator car
Actual mneasured speed of car with the rated-load in the UP direction shal
be within 5 percent of rated speed. The maxi rumdifference in actua
neasur ed speeds obtai ned under the various conditions outlined shall not
exceed 10 percent of the total difference between the UP and DOWN speeds.

. 4.3 Car Leveling Testing
El evator car-Ileveling devices shall be tested for accuracy of |anding at

all floors with no-load in car, with symretrical load in car and with the
rated-load in car in both directions of travel.
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3.4.4 Tenperature Ri se Testing

Tenperature rise of hydraulic punp notor, motor drive, exciter and booster
shal | be conducted during the full-load test run for m ni rum one hour
Under these conditions, tenperature rise of equipnent shall not exceed the
requi renents established in NEMA MG 1 Chapter 12. Test shall be started
when all parts of equiprment are within the tenperature required by NEMA at
time of starting tests.

3.4.5 I nsul ati on- Resi st ance Testing

I nsul ation-resistance testing shall be perforned to ensure that the
conplete elevator wiring systens will be free fromshort circuits and
grounds. Electrical conductors shall have an insul ation-resi stance of not
| ess than 1 negohm between each conductor and ground, and not less than 1
megohm bet ween each conductor and all other conductors. Prior to testing,
provi sions shall be made to prevent damage to el ectronic devices.

3.5 FRAMED | NSTRUCTI ONS

Two sets of instructions shall be typed and framed under glass or in

| am nated plastic, and posted side-by-side in the el evator room where
directed before acceptance of el evator systens. First set of instructions
shall include wiring and control diagranms showi ng the conpl ete | ayout of

el evator system Second set of instructions shall include the condensed
operating instructions describing preventive mai ntenance procedures, the
net hods for checking the el evator systemfor normal safe operation, and the
procedures for safely starting and stopping the el evator system

3.6 OPERATOR TRAI NI NG

Contractor shall conduct a formal training course for operating Gover nnment
personnel which shall include care, |ubrication, adjustnment and mai nt enance
of elevator equipnent. Training period shall consist of not |ess than a
total of 4 hours of nornmal working tine and shall start after the systemis
functionally conpleted but prior to final acceptance tests. Field

i nstructions shall cover all of the itens contained in the operating and
mai nt enance i nstructions, including denpnstrations of routine naintenance
operations. Contracting Oficer shall be notified at |east 14 days prior
to date of starting the training course.

-- End of Section --
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SECTI ON 15895

Al R SUPPLY, DI STRI BUTI ON, VENTI LATI ON, AND EXHAUST SYSTEM

PART 1  GENERAL

1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic

desi gnation only.

Al'R CONDI TI ONI NG AND REFRI GERATI ON | NSTI TUTE (ARI)

ARl 410 (1991) Forced-Circulation Air-Cooling and
Air-Heating Coils

ARl 430 (1989) Central-Station Air-Handling Units

ARl 880 (1998) Air Terminals

ARl CGuideline D (1996) Application and Installation of

Central Station Air-Handling Units

Al R MOVEMENT AND CONTROL ASSOCI ATI ON ( AMCA)

AMCA 210 (1985) Laboratory Methods of Testing Fans
for Rating
AMCA 300 (1996) Reverberant Room Met hod for Sound

Testing of Fans
AMERI CAN BEARI NG MANUFACTURERS ASSCCI ATl ON ( AFBMR)

AFBMA Std 9
(1990) Load Ratings and Fatigue Life for
Bal | Beari ngs

AFBMA Std 11
(1990) Load Ratings and Fatigue Life for
Rol | er Beari ngs

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 47/ A 47M (1999) Ferritic Malleable Iron Castings

ASTM A 53/ A 53M (1999b) Pi pe, Steel, Black and Hot-Di pped,
Zi nc- Coat ed, Wl ded and Seani ess
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ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM B

ASTM B

ASTM B

ASTM B

ASTM B

ASTM B

ASTM B

ASTM C

106

123/ A 123M

167

181/ A 181M

183

193/ A 193M

234/ A 234M

536

733

924/ A 924M

62

75M

88

88M

117

650

813

916
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(1999el ) Seanl ess Carbon Steel Pipe for
H gh- Tenperature Service

(1997ael) Zinc (Hot-Di p Gl vani zed)
Coatings on Iron and Steel Products

(1999) Stainless and Heat-Resisting
Chromi um Ni ckel Steel Plate, Sheet, and
Strip

(1995b) Carbon Steel, Forgings for
CGener al - Pur pose Pi pi ng

(1983; R 1998) Carbon Steel Track Bolts
and Nuts

(1999a) Alloy-Steel and Stainless Stee
Bolting Materials for Hi gh-Tenperature
Servi ce

(1999) Piping Fittings of Wought Carbon
Steel and Alloy Steel for Mderate and
H gh Tenperature Service

(1999el) Ductile Iron Castings

(1999) Wl ded and Seaml ess Carbon Stee
and Austenitic Stainless Steel Pipe Nipples

(1999) General Requirenents for Stee
Sheet, Metallic-Coated by the Hot-Dip
Process

(1993) Conposition Bronze or Qunce Meta
Casti ngs

(1999) Seanl ess Copper Tube (Metric)

(1999) Seanl ess Copper Water Tube

(1999) Seanl ess Copper Water Tube (Metric)
(1997) Operating Salt Spray (Fog) Apparatus

(1995) El ectrodeposited Engi neering
Chr onmi um Coati ngs on Ferrous Substrates

(1993) Liquid and Paste Fluxes for
Sol dering Applications for Copper and
Copper Al l oy Tube

(1985; R 1996el) Adhesives for Duct
Thermal Insul ation
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ASTM C 1071 (1998) Thernal and Acoustical Insulation
(d ass Fiber, Duct Lining Material)

ASTM D 520 (1984; R 1995el) Zinc Dust Pignent

ASTM D 1654 (1992) Eval uation of Painted or Coated

Speci nens Subj ected to Corrosive
Envi ronnent s

ASTM D 2000 (1999) Rubber Products in Autonotive
Appli cations

ASTM D 3359 (1997) Measuring Adhesion by Tape Test

ASTM E 84 (1999) Surface Burning Characteristics of

Bui l ding Materials

ASTM E 437 (1992; R 1997) Industrial Wre Cloth and
Screens (Square Qpening Series)

ASTM F 1199 (1988; R 1998) Cast (Al Tenperature and
Pressures) and Wl ded Pipe Line Strainers
(150 psig and 150 degrees F Maxi nun

AVERI CAN SOCI ETY OF HEATI NG, REFRI GERATI NG AND Al R- CONDI TI ONI NG
ENG NEERS ( ASHRAE)

ASHRAE 52.1 (1992) Gravinetric and Dust - Spot
Procedures for Testing Air-C eaning
Devi ces Used in General Ventilation for
Renoving Particul ate Matter

ASHRAE 68 (1986) Laboratory Method of Testing
I n-Duct Sound Power Measurenent Procedures
for Fans

ASHRAE 70 (1991) Method of Testing for Rating the

Performance of Air Qutlets and Inlets

ASME | NTERNATI ONAL ( ASME)

ASME B1.20.1 (1983; R 1992) Pipe Threads, General

Pur pose (I nch)
ASME B16. 3 (1998) Malleable Iron Threaded Fittings
ASME B16.5 (1996; B16.5a) Pi pe Flanges and Fl anged

Fittings NPS 1/2 thru NPS 24

ASME B16.9 (1993) Factory- Made Wought Steel
Buttwel ding Fittings

ASME B16. 11 (1996) Forged Fittings, Socket-Wlding and
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Thr eaded

ASME B16. 18 (1984; R 1994) Cast Copper All oy Sol der
Joint Pressure Fittings

ASME B16. 21 (1992) Nonnetallic Flat Gaskets for Pipe
Fl anges

ASME B16. 22 (1995; B16.22a1998) Wought Copper and
Copper Alloy Solder Joint Pressure Fittings

ASME B16. 26 (1988) Cast Copper Alloy Fittings for
Fl ared Copper Tubes

ASME B16. 39 (1998) Mal |l eable Iron Threaded Pi pe Uni ons
Cl asses 150, 250, and 300

ASME B31.1 (1998) Power Piping

ASME B40. 1 (1991) Gauges - Pressure Indicating D a

Type - Elastic El enent
ASME BPV | X (1998) Boiler and Pressure Vessel Code;
Section | X, Welding and Brazing
Qualifications
AMERI CAN WATER WORKS ASSCOCI ATI ON ( AWNA)
AWM C606 (1997) G ooved and Shoul dered Joints
AMVERI CAN VELDI NG SOCI ETY ( AWB)
AWS D1.1 (2000) Structural Welding Code - Stee
EXPANSI ON JO NT MANUFACTURERS ASSOCI ATI ON ( EJMR)
EJVMA Stds (1998; 7th Edition) EJMA Standards

MANUFACTURERS STANDARDI ZATI ON SOCI ETY OF THE VALVE AND FI TTI NGS
| NDUSTRY ( MSS)

MSS SP- 25 (1998) Standard Marking System for Val ves,
Fittings, Flanges and Unions

MSS SP- 58 (1993) Pi pe Hangers and Supports -
Mat eri al s, Design and Manufacture

MSS SP- 69 (1996) Pi pe Hangers and Supports -
Sel ection and Application

MSS SP-70 (1998) Cast Iron Gate Val ves, Flanged and
Thr eaded Ends

MSS SP-71 (1997) Cast Iron Swi ng Check Val ves,

SECTI ON 15895 Page 8
( P- Am 0005)



VBRFYO02

Fl anges and Threaded Ends

MSS SP-72 (1999) Ball Valves with Flanged or
Butt-Wel di ng Ends for General Service

MSS SP- 80 (1997) Bronze Gate, d obe, Angle and Check
Val ves

MSS SP- 85 (1994) Cast Iron d obe & Angle Val ves
Fl anged and Threaded Ends

MSS SP-110 (1996) Ball Val ves Threaded,
Socket - el di ng, Sol der Joint, G ooved and
Fl ared Ends
NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)
NEVA MG 1 (1998) Mdtors and Generators
NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)

NFPA 90A (1999) Installation of Air Conditioning
and Ventil ating Systens

SHEET METAL & AlR CONDI TI ONI NG CONTRACTORS' NATI ONAL ASSOCI ATl ON
( SMACNA)

SMACNA HVAC Duct Const Stds (1995; Addenda Nov 1997) HVAC Duct
Construction Standards - Metal and Flexible

SMACNA Install Fire Danp HVAC (1992) Fire, Snoke and Radi ati on Danper
Installati on Guide for HVAC Systens

SMACNA Leakage Test Wnl (1985) HVAC Air Duct Leakage Test Manua

UNDERWRI TERS LABCRATORI ES (UL)

UL 181 (1996; Rev Dec 1998) Factory-Made Air
Ducts and Air Connectors

UL 214 (1997) Tests for Flane-Propagation of
Fabrics and Fil s

UL 555 (1999) Fire Danpers

UL 586 (1996; Rev thru Aug 1999) High-Efficiency,
Particulate, Air Filter Units

UL 705 (1994; Rev thru Feb 1999) Power Ventilators

UL 723 (1996; Rev thru Dec 1998) Test for Surface
Burni ng Characteristics of Building
Materi al s
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UL 900 (1994; Rev thru Nov 1999) Test Perfornance
of Air Filter Units

UL Bld Mat Dir (1999) Building Materials Directory

UL Fire Resist Dir (1999) Fire Resistance Directory (2 Vol .)

.2 COORDI NATI ON OF TRADES

Ductwork, piping offsets, fittings, and accessories shall be furnished as
required to provide a conplete installation and to elimnate interference
with other construction.

.3 DELI VERY AND STORAGE

Equi pnent delivered and placed in storage shall be stored with protection
fromthe weather, hum dity and tenperature variations, dirt and dust, or
ot her contam nants.

.4 SUBM TTALS

CGovernment approval is required for submttals with a "G' designation;
submttals not having a "G' designation are for infornmation only. Wen
used, a designation following the "G' designation identifies the office
that will review the submittal for the Governnent. The follow ng shall be
subm tted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs

Dr awi ngs
Install ation

Drawi ngs shal |l consist of equipnent |ayout including assenbly
and installation details and electrical connection diagrans;
ductwork | ayout showi ng the location of all supports and hangers,
typi cal hanger details, gauge reinforcenent, reinforcenent spacing
rigidity classification, and static pressure and seal
classifications; and piping | ayout showing the |location of all
gui des and anchors, the |load inposed on each support or anchor,
and typical support details. Draw ngs shall include any
information required to denonstrate that the system has been
coordi nated and will properly function as a unit and shall show
equi pnent relationship to other parts of the work, including
cl earances required for operation and nai ntenance.

SD- 03 Product Data
Conmponents and Equi pnent

Manuf acturer's catal og data shall be included with the detail
drawi ngs for the following itens. The data shall be highlighted
to show nodel, size, options, etc., that are intended for
consideration. Data shall be adequate to denonstrate conpliance
with contract requirenents for the foll ow ng:
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a. Piping Conponents

b. Ductwork Conponents

c. Air Systens Equi pnent

d. Air Handling Units

e. Energy Recovery Devices

f. Termnpal Units
Test Procedures

Proposed test procedures for piping hydrostatic test, ductwork
| eak test, and performance tests of systens, at |east 2 weeks
prior to the start of related testing.

Wl di ng Procedures

A copy of qualified welding procedures, at |east 2 weeks prior
to the start of welding operations.

System Di agrans; G

Proposed di agrans, at |east 2 weeks prior to start of related
testing. Systemdiagrans that show the | ayout of equipnent,
pi pi ng, and ductwork, and typed condensed operation nmanual s
expl ai ni ng preventative mai nt enance procedures, nethods of
checking the system for normal, safe operation, and procedures for
safely starting and stopping the systemshall be framed under
glass or laminated plastic. After approval, these itens shall be
post ed where directed.

Sim | ar Services

St at enent denonstrating successful conpletion of simlar
services on at least 5 projects of simlar size and scope, at
| east 2 weeks prior to submttal of other itens required by this
section.

Wl di ng Joints

A list of nanmes and identification synbols of qualified welders
and wel ding operators, at least 2 weeks prior to the start of
wel di ng operati ons.
Testing, Adjusting and Bal anci ng

Proposed test schedules for hydrostatic test of piping, ductwork

| eak test, and performance tests, at |least 2 weeks prior to the
start of related testing.
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Fi el d Training

Proposed schedule for field training, at |least 2 weeks prior to
the start of related training.

SD- 06 Test Reports
Per f or rance Tests

Test reports for the piping hydrostatic test, ductwork |eak
test, and performance tests in booklet form upon conpletion of
testing. Reports shall docunent phases of tests perforned
including initial test summary, repairs/adjustnents nade, and
final test results.

SD-07 Certificates
Bolts

Witten certification fromthe bolt manufacturer that the bolts
furni shed conply with the requirenents of this specification. The
certification shall include illustrations of product markings, and
t he nunber of each type of bolt to be furnished.

SD-10 Operation and Mai ntenance Data
Operating and Mai ntenance | nstructions

Si x manual s listing step-by-step procedures required for system
startup, operation, shutdown, and routine nmintenance, at |east 2
weeks prior to field training. The nmanuals shall include the
manuf acturer's nane, nodel nunber, parts list, list of parts and
tools that should be kept in stock by the owner for routine
mai nt enance i ncluding the nane of a local supplier, sinplified
wi ring and controls diagrans, troubl eshooting guide, and
recommended service organi zation (including address and tel ephone
nunber) for each item of equipnent. Each service organi zation
submitted shall be capable of providing 4 hour onsite response to
a service call on an energency basis.

PART 2 PRODUCTS

2.

1 STANDARD PRODUCTS

Conponents and equi pnent shall be standard products of a manufacturer

regul arly engaged in the manufacturing of products that are of a simlar
mat eri al, design and workmanshi p. The standard products shall have been in
sati sfactory commercial or industrial use for 2 years before bid opening.
The 2-year experience shall include applications of conponents and

equi pnment under simlar circunstances and of simlar size. The 2 years
nust be satisfactorily conpleted by a product which has been sold or is

of fered for sale on the commercial market through adverti senents,

manuf acturers' catal ogs, or brochures. Products having |less than a 2-year
field service record will be acceptable if a certified record of
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satisfactory field operation, for not |ess than 6000 hours exclusive of the
manufacturer's factory tests, can be shown. The equi pnent itens shall be
supported by a service organi zation

.2  ASBESTOS PRCHI BI TI ON
Asbest os and asbestos-contai ning products shall not be used.
.3 NAMEPLATES

Equi pnent shall have a naneplate that identifies the manufacturer's nane,
address, type or style, nodel or serial nunmber, and catal og nunber.

.4 EQUI PMENT GUARDS AND ACCESS

Belts, pulleys, chains, gears, couplings, projecting setscrews, keys, and
other rotating parts exposed to personnel contact shall be fully enclosed
or guarded according to OSHA requirenments. Hi gh tenperature equi pnment and
pi pi ng exposed to contact by personnel or where it creates a potential fire
hazard shall be properly guarded or covered with insulation of a type
speci fi ed.

.5 Pl PI NG COVPONENTS
.5.1 St eel Pipe

St eel pipe shall conformto ASTM A 53/ A 53M Schedule 40, Grade A or B
Type E or S.

.5.2 Joints and Fittings For Steel Pipe

Joints shall be welded, flanged, threaded, or grooved as indicated. If not
ot herwi se indicated, piping 25 mm (1 inch) and smaller shall be threaded;
pi ping larger than 25 mm (1 inch) and snmaller than 80 mm (3 inches) shal
be either threaded, grooved, or welded; and piping 80 nm (3 inches) and

| arger shall be grooved, welded, or flanged. Rigid grooved nechanica
joints and fittings may only be used in serviceabl e aboveground | ocations
where the tenperature of the circul ating medi um does not exceed 110 degrees
C. Flexible grooved joints shall be used only as a flexible connector with
grooved pi pe system Unless otherw se specified, grooved piping conponents
shal |l neet the corresponding criteria specified for the simlar welded,

fl anged, or threaded conponent specified herein. The manufacturer of each
fitting shall be permanently identified on the body of the fitting
according to MSS SP-25.

.5.2.1 Wel ded Joints and Fittings

Wel ded fittings shall conformto ASTM A 234/ A 234M and shall be identified
with the appropriate grade and marking synmbol. Butt-welded fittings shal
conformto ASME B16.9. Socket-welded fittings shall conformto ASME B16. 11
.5.2.2 Fl anged Joints and Fittings

Fl anges shall conformto ASTM A 181/ A 181M and ASME B16.5, C ass 150.
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Gaskets shall be nonasbestos conpressed material according to ASME B16. 21
2.0 mm thickness, full face or self-centering flat ring type. The gaskets
shall contain aram d fibers bonded with styrene butadi ene rubber (SBR) or
nitrile butadiene rubber (NBR). Bolts, nuts, and bolt patterns shal
conformto ASME B16.5. Bolts shall be high or internediate strength
material conform ng to ASTM A 193/ A 193M

.5.2.3 Threaded Joints and Fittings

Threads shall conformto ASME Bl1l.20.1. Unions shall conformto ASME B16. 39,
Class 150. Nipples shall conformto ASTM A 733. Malleable iron fittings
shall conformto ASME B16.3, type as required to match piping.

.5.2. 4 Di el ectric Unions and Fl anges

Dielectric unions shall have the tensile strength and di mensi ona

requi renents specified. Unions shall have metal connections on both ends
threaded to match adjacent piping. Metal parts of dielectric unions shal
be separated with a nylon insulator to prevent current flow between
dissimlar nmetals. Unions shall be suitable for the required operating
pressures and tenperatures. Dielectric flanges shall provide the sane
pressure ratings as standard flanges and provi de conplete electrica

i sol ati on.

.5.2.5 Grooved Mechanical Joints and Fittings

Joints and fittings shall be designed for not |ess than 862 kPa (125 psig)
service and shall be the product of the same manufacturer. Fitting and
coupli ng houses shall be nalleable iron conforning to ASTM A 47/ A 47M
Grade 32510; ductile iron conformng to ASTM A 536, Grade 65-45-12; or
steel conformng to ASTM A 106, Grade B or ASTM A 53/ A 53M Gaskets shal
be nol ded synthetic rubber with central cavity, pressure responsive
configuration and shall conformto ASTM D 2000 Grade No. 2CA615A15B44F17Z
for circulating mediumup to 110 degrees C or Grade No. NMBBA610A15B44Z
for circulating mediumup to 93 degrees C. Gooved joints shall conformto
AWM C606. Coupling nuts and bolts shall be steel and shall conformto
ASTM A 183.

.5.3 Copper Tube

Copper tube shall conformto ASTM B 88, and ASTM B 88M Type K or L.

.5.4 Joints and Fittings For Copper Tube

W ought copper and bronze sol der-joint pressure fittings shall conformto
ASME B16. 22 and ASTM B 75M . Cast copper alloy solder-joint pressure
fittings shall conformto ASME B16.18. Cast copper alloy fittings for
flared copper tube shall conformto ASME B16.26 and ASTM B 62. Brass or
bronze adapters for brazed tubing nay be used for connecting tubing to
flanges and to threaded ends of val ves and equi pnent. Extracted brazed tee
joints produced with an acceptable tool and installed as recommended by the
manuf acturer may be used.

5.5 Val ves
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Val ves shall be O ass 125 and shall be suitable for the intended
application. Valves shall neet the nmaterial, fabrication and operating
requi renents of ASME B31.1. Chain operators shall be provided for valves

| ocated 3 neters or higher above the floor. Valves in sizes larger than
25 mm (1 inch) and used on steel pipe systens, may be provided with rigid
grooved nechanical joint ends. Such grooved end val ves shall be subject to
the sane requirenents as rigid grooved nechanical joints and fittings and,
shal | be provided by the sane nanufacturer as the grooved pipe joint and
fitting system

.5.5.1 Gat e Val ves

Gate valves 65 nm (2-1/2 inches) and smaller shall conformto MSS SP-80
and shall be bronze with rising stemand threaded, solder, or flanged ends.

Gate valves 80 nm (3 inches) and larger shall conformto MSS SP-70 and
shall be cast iron with bronze trim outside screw and yoke, and fl anged or
t hreaded ends.

.5.5.2 d obe Val ves

d obe valves 65 mMm (2-1/2 inches) and smaller shall conformto MSS SP- 80,
bronze, threaded, soldered, or flanged ends. d obe valves 80 nm (3 inches)
and | arger shall conformto MSS SP-85 and shall be cast iron with bronze

trimand flanged, or threaded ends.

.5.5.3 Check Val ves

Check valves 65 mm (2-1/2 inches) and smaller shall conformto MsSS SP-80
and shall be bronze with threaded, soldered, or flanged ends. Check valves
80 mMm (3 inches) and larger shall conformto MSS SP-7l1land shall be cast
iron with bronze trimand flanged or threaded ends.

.5.5.4 Angl e Val ves

Angl e valves 65 nm (2-1/2 inches) and smaller shall conformto MSS SP-80
and shall be bronze with threaded, soldered, or flanged ends. Angle valves
80 mMm (3 inches) and larger shall conformto MSS SP-85and shall be cast
iron with bronze trimand flanged, or threaded ends.

.5.5.5 Bal | Val ves

Ball valves 15 mm (1/2 inch) and larger shall conformto MSS SP-72 or MSS
SP-110, and shall be ductile iron or bronze with threaded, sol dered, or
fl anged ends.

.5.5.6 Butterfly Val ves

Butterfly valves shall be 2 flange or lug wafer type, and shall be

bubbl e-tight at 1.03 MPa. Valve bodies shall be cast iron, nalleable iron
or steel. ASTM A 167, Type 404 or Type 316, corrosion resisting stee
stens, bronze or corrosion resisting steel discs, and synthetic rubber
seats shall be provided. Valves smaller than 200 mm (8 inches) shall have
throttling handles with a m ni nrum of seven | ocking positions. Valves 200
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mm (8 inches) and |larger shall have totally enclosed manual gear operators
wi t h adj ustabl e bal ance return stops and position indicators. Valves in
insulated lines shall have extended neck to acconmodate insul ation

t hi ckness.

.5.5.7 Bal anci ng Val ves

Bal anci ng val ves 50 mm (2 inches) or snaller shall be bronze with NPT
connections for black steel pipe and brazed connections for copper tubing.

Valves 25 mm or larger nay be all iron with threaded or flanged ends. The
val ves shall have a square head or sinilar device and an indicator arc and

shal | be designed for 120 degrees C. Iron valves shall be |ubricated,

nonl ubri cated, or tetrafluoroethylene resin-coated plug valves. In lieu of

pl ug val ves, ball valves may be used. Plug valves and ball valves 200 mm
(8 inches) or larger shall be provided with manual gear operators with
position indicators. Where indicated, automatic flow control valves may be
provided to maintain constant flow, and shall be designed to be sensitive
to pressure differential across the valve to provide the required opening.
Val ves shall be selected for the flow required and provided with a

per manent naneplate or tag carrying a permanent record of the
factory-determined flow rate and flow control pressure |levels. Valves
shall control the floww thin 5 percent of the tag rating. Valves shall be
suitable for the maxi mum operating pressure of 862 kPa (125 psig) or 150
percent of the system operating pressure, whichever is the greater. \Were
the avail abl e system pressure is not adequate to provide the m ni mum
pressure differential that still allows flow control, the system punp head
capability shall be appropriately increased. Were flow readings are
provi ded by renote or portable neters, valve bodies shall be provided with
t apped openi ngs and pi pe extensions with shutoff val ves outside of pipe

i nsul ation. The pipe extensions shall be provided with qui ck connecting
hose fittings for a portable nmeter to neasure the pressure differentia
across the automatic flow control valve. A portable meter furnished with
accessory kit as recommended by the automatic val ve manufacturer shall be
provided. Automatic flow control valve specified may be substituted for
venturi tubes or orifice plate flow measuring devices.

.5.5.8 Air Vents

Manual air vents shall be brass or bronze val ves or cocks suitable for
pressure rating of piping systemand furnished with threaded plugs or caps.
Automatic air vents shall be float type, cast iron, stainless steel, or
forged steel construction, suitable for pressure rating of piping system

.5.6 Strai ners

Strainer shall be in accordance with ASTM F 1199, except as nodified
herein. Strainer shall be the cl eanable, basket or "Y' type, the sane
size as the pipeline. The strainer bodies shall be fabricated of cast iron
with bottons drilled, and tapped. The bodies shall have arrows clearly
cast on the sides indicating the direction of flow. Each strainer shall be
equi pped with renovabl e cover and sedi nent screen. The screen shall be
made of mninmum 0.8 nm (22 gauge) corrosion-resistant steel, with small
perforations nunbering not |ess than 60 per square centinmeter (400 per
square inch) to provide a net free area through the basket of at |east 3.3
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times that of the entering pipe. The flow shall be into the screen and out
t hrough the perforations.

2.5.7 Chill ed Water System Accessories

Chill ed water system accessories such as punps, conbination strainer and
suction diffusers, triple duty valves, air separators, and expansion tanks
shal |l be as specified in Section 15650 CENTRAL REFRI GERATED Al R
CONDI TI ONI NG SYSTEM

2.5.8 Backf | ow Preventers

Backfl ow preventers shall be according to Section 15400 PLUVBI NG GENERAL
PURPCSE

2.5.9 FI exi bl e Pi pe Connectors

Fl exi bl e pi pe connectors shall be designed for 862 kPa (125 psi) or 1034
kPa (150 psi) service as appropriate for the static head plus the system
head, and 120 degrees C, 110 degrees C for grooved end flexible
connectors. The flexible section shall be constructed of rubber

tetrafl uoroethylene resin, or corrosion-resisting steel, bronze, nonel, or
gal vani zed steel. The flexible section shall be suitable for intended
service with end connections to nmatch adjacent piping. Flanged assenblies
shal |l be equipped with limt bolts to restrict maxi numtravel to the
manufacturer's standard lints. Unless otherw se indicated, the | ength of
the flexible connectors shall be as recomended by the manufacturer for the
service intended. Internal sleeves or liners, conpatible with circulating
medi um shall be provided when recommended by the manufacturer. Covers to
protect the bellows shall be provided where indicated.

2.5.10 Pressure Gauges

Gauges shall conformto ASME B40.1 and shall be provided with throttling
type needl e valve or a pul sation danpener and shut-off valve. Gauge shal
be a minimumof 85 mm in dianmeter and shall have a range fromO kPa to
approximately 1.5 tines the maxi mum system worki ng pressure.

2.5.11 Ther nonet er s

Thernoneters shall have brass, nalleable iron, or alum numalloy case and
frame, clear protective face, permanently stabilized glass tube with

i ndicating-fluid colum, white face, black nunbers, and a 225 nm (9 inch)
scal e, and shall have rigid stenms with straight, angular, or inclined
pattern.

2.5.12 Escut cheons
Escut cheons shall be chromiumplated iron or chrom umpl ated brass, either
one piece or split pattern, held in place by internal spring tension or

setscrews.

2.5.13 Pi pe Hangers, Inserts, and Supports
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Pi pe hangers, inserts, and supports shall conformto MSS SP-58 and MBS SP-69.
.5.14 Expansi on Joints
.5.14.1 Slip Joints

Expansion joints shall provide for either single or double slip of the
connected pipes, as required or indicated, and for not |less than the
traverse indicated. The joints shall be designed for working tenperature
and pressure suitable for the application, but not |ess than 1034 kPa (150
psig), and shall be according to applicable requirenents of EJMA Stds and
ASME B31. 1. End connections shall be flanged or beveled for wel ding as

i ndicated. Joint shall be provided with an anchor base where required or

i ndi cated. Where adjoining pipe is carbon steel, the sliding slip shall be
seanm ess steel plated with a mninmum of 0.058 mm of hard chronme according
to ASTM B 650. All joint conponents shall be suitable for the intended
service. Initial setting shall be nade according to the manufacturer's
recomendati ons to conpensate for anbient tenperature at tinme of
installation. Pipe alignment guides shall be installed as reconmended by
the joint manufacturer, but in any case shall be not nore than 1.5 or
snal | er, guides shall be installed not nore than 600 nm fromthe joint.
Service outlets shall be provided where indicated.

.5.14.2 Flexible Ball Joints

Fl exi ble ball joints shall conformto EJMA Stds and ASME B31.1 and be
constructed of alloys as appropriate for the service intended. Were so

i ndicated, the ball joint shall be designed for packing injection under

full line pressure to contain | eakage. The joint ends shall be threaded to
50 mm (2 inches) only, grooved, flanged, or beveled for welding as

i ndi cated or required and shall be capabl e of absorbing a m ni num of
15-degree angular flex and 360 degree rotation. Balls and sockets shall be
suitable for the intended service. The exterior spherical surface of
carbon steel balls shall be plated with mls of hard chrone according to
ASTM B 650. The ball type joints shall be designed and constructed
according to EJMA Stds and ASME B31.1 where applicable. Were required,
flanges shall conformto ASME B16. 5.

.5.14.3 Bel | ows Type Joints

Bel |l ows type joints shall be flexible, guided expansion joints. The
expansi on el enent shall be stabilized corrosion resistant steel. Bellows
type expansion joints shall conformto the applicable requirenents of EIJNMA
Stds with internal sleeves. Quiding of piping on both sides of expansion
joint shall be according to the published recomendati ons of the

manuf acturer of the expansion joint. The joints shall be designed for the
wor ki ng tenperature and pressure suitable for the application but not |ess
than 1034 kPa (150 psigQ).

.5.15 I nsul ation

Shop and field applied insulation shall be as specified in Section 15080
THERMAL | NSULATI ON FOR MECHANI CAL SYSTEMS.
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2.5.16 Condensat e Drain Lines

Condensat e drai nage shall be provided for each item of equi pnment that
generates condensate as specified for drain, waste, and vent piping systens
in Section 15400 PLUMBI NG GENERAL PURPOSE

2.6 ELECTRI CAL WORK

El ectrical notor-driven equi pment specified shall be provided conplete with
notor, notor starter, and controls. Unless otherw se specified, electric
equi pnrent, including wiring and notor efficiencies, shall be according to
Section 16415 ELECTRI CAL WORK, | NTERIOR  Electrical characteristics and
encl osure type shall be as shown. Unless otherw se indicated, notors of
745 W and above shall be high efficiency type and shall neet the m ni num
requi renents of the NEMA Premiumelectric notor program Motor starters
shal |l be provided conmplete with thernmal overl oad protection and ot her
appurtenances necessary. Each notor shall be according to NEMA MG 1 and
shal |l be of sufficient size to drive the equipnent at the specified
capacity wi thout exceeding the naneplate rating of the notor. Manual or
automatic control and protective or signal devices required for the
operation specified, and any control wiring required for controls and

devi ces, but not shown, shall be provided. Were two-speed or
vari abl e-speed nmotors are indicated, solid-state variabl e-speed controller
may be provided to acconplish the sane function. Solid-state
vari abl e-speed controllers shall be utilized for notors rated 7.45 kW (10
hp) or less. Adjustable frequency drives shall be used for |arger notors.

2.7 CONTROLS

Controls shall be provided as specified in Section 15951 DI RECT D d TAL
CONTROL FOR HVAC.

2.8 DUCTWORK COVPONENTS
2.8.1 Met al Duct wor k

Al'l aspects of metal ductwork construction, including all fittings and
conponents, shall conply with SMACNA HVAC Duct Const Stds unl ess otherw se
specified. Elbows shall be radius type with a centerline radius of 1-1/2
times the width or dianeter of the duct where space permts. Oherw se,

el bows having a mininumradius equal to the width or dianeter of the duct
or square elbows with factory fabricated turning vanes may be used. Static
pressure Cass 125, 250, and 500 Pa (1/2, 1, and 2 inch w.g.) ductwork
shal |l neet the requirenents of Seal Class C. Cass 750 through 2500 Pa (3
through 10 inch) shall neet the requirenents of Seal Class A Seal ants
shall conformto fire hazard classification specified in Section 15080
THERMAL | NSULATI ON FOR MECHANI CAL SYSTEMS. Pressure sensitive tape shal

not be used as a sealant. Spiral lock seamduct, and flat oval shall be
made with duct sealant and | ocked with not |less than 3 equally spaced drive
screws or other approved nethods indicated i n SMACNA HVAC Duct Const Stds.
The seal ant shall be applied to the exposed nale part of the fitting collar
so that the sealer will be on the inside of the joint and fully protected
by the netal of the duct fitting. One brush coat of the seal ant shall be
applied over the outside of the joint to at |east 50 nm band w dth
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covering all screw heads and joint gap. Dents in the nale portion of the
slip fitting collar will not be acceptable. CQutdoor air intake ducts and
pl enuns shall be fabricated with watertight sol dered or brazed joints and
seans.

.8.1.1 Transitions

Diverging air flow transitions shall be nade with each side pitched out a
maxi mum of 15 degrees, for an included angle of 30 degrees. Transitions
for converging air flow shall be made with each side pitched in a nmaxi num
of 30 degrees, for an included angle of 60 degrees, or shall be as

i ndi cated. Factory-fabricated reducing fittings for systens using round
duct sections when forned to the shape of the ASME short flow nozzle, need
not conply with the nmaxi num angl es specifi ed.

.8.1.2 Metal lic Flexible Duct

Metallic type duct shall be single-ply galvani zed steel, self supporting to
2.4 m spans. Duct shall be of corrugated/interlocked, folded and knurl ed
type seam construction, bendable w thout danmage t hrough 180 degrees with a
throat radius equal to 1/2 duct dianeter. Duct shall conformto UL 18land
shall be rated for positive or negative working pressure of 3.75 kPa (15

i nches water gauge ) at 177 degrees C (350 degrees F) when duct is

al um num and 343 degrees C (650 degrees F) when duct is gal vani zed stee
or stainless steel

.8.1.3 I nsul ated Nonnetal lic Flexible Duct Runouts

Fl exi bl e duct runouts shall be used only where indicated. Runout |ength
shal |l be as shown on the draw ngs, but shall in no case exceed 3 m Runouts
shal | be preinsulated, factory fabricated, and shall conply with NFPA 90A
and UL 181. Either field or factory applied vapor barrier shall be

provi ded. Were coil induction or high velocity units are supplied with
vertical air inlets, a streanmined and vaned and nitered el bow transition
pi ece shall be provided for connection to the flexible duct or hose. The

| ast elbow to these units, other than the vertical air inlet type, shall be
a di e-stanped el bow and not a flexible connector. |Insulated flexible
connectors may be used as runouts. The insulated material and vapor
barrier shall conformto the requirenents of Section 15080 THERMAL

| NSULATI ON FOR MECHANI CAL SYSTEMS. The insulation material surface shal

not be exposed to the air stream

.8.1. 4 Ceneral Service Duct Connectors

A flexible duct connector approximately 150 mm in width shall be provided
where sheet netal connections are made to fans or where ducts of dissimlar
netal s are connected. For round/oval ducts, the flexible material shall be
secured by stainless steel or zinc-coated, iron clinch-type draw bands.

For rectangul ar ducts, the flexible material |ocked to nmetal collars shal
be installed using normal duct construction nethods. The conposite
connector systemshall conply with UL 214 and be classified as
“"flame-retarded fabrics" in UL Bld Mat Dir.

8.2 Duct wor k Accessori es
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2.8.2.1 Duct Access Doors

Access doors shall be provided in ductwork and pl enuns where indicated and
at all air flow neasuring prinmaries, automatic danpers, fire danpers,

coils, thernostats, and other apparatus requiring service and inspection in
t he duct system and unl ess otherw se shown, shall conformto SMACNA HVAC
Duct Const Stds. Access doors shall be provided upstream and downstream of
air flow neasuring primaries and heating and cooling coils. Doors shall be
m ni mrum 375 x 450 mMm unl ess ot herwi se shown. Were duct size will not
accomopdate this size door, the doors shall be nade as |arge as
practicable. Doors 600 x 600 mm or |larger shall be provided with
fasteners operable fromboth sides. Doors in insulated ducts shall be the
i nsul ated type

2.8.2.2 Fi re Danpers

Fire danpers shall be 1-1/2 hour fire rated unl ess otherw se indicated.
Fire danpers shall conformto the requirenents of NFPA 90A and UL 555. The
Contractor shall performthe fire danper test as outlined in NFPA 90A. A
pressure relief danper shall be provided upstreamof the fire danper. |If
t he ductwork connected to the fire danper is to be insulated then this
pressure relief danper shall be factory insulated. Fire danpers shall be
automatic operating type and shall have a dynamic rating suitable for the
maxi mum air velocity and pressure differential to which it will be

subj ected. Fire danpers shall be approved for the specific application
and shall be installed according to their listing. Fire danpers shall be
equi pped with a steel sleeve or adequately sized franme installed in such a
manner that disruption of the attached ductwork, if any, will not inpair
the operation of the danper. Sleeves or frames shall be equi pped with
peri meter nounting angles attached on both sides of the wall or floor
opening. Ductwork in fire-rated floor-ceiling or roof-ceiling assenbly
systems with air ducts that pierce the ceiling of the assenblies shall be
constructed in conformance with UL Fire Resist Dir. Fire danpers shall be
curtain type with danper bl ades out of the air stream Danpers shall not
reduce the duct or the air transfer opening cross-sectional area. Danpers
shall be installed so that the centerline of the danper depth or thickness
is located in the centerline of the wall, partition or floor slab depth or
t hi ckness. Unless otherwi se indicated, the installation details given in
SMACNA Install Fire Danp HVAC and in manufacturer's instructions for fire
danpers shall be foll owed.

2.8.2.3 DELETED
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2.8.2.4 Splitters and Manual Bal anci ng Danpers

Splitters and manual bal anci ng danpers shall be furnished with accessible
operating mechani sns. Were operators occur in finished portions of the
bui |l di ng, operators shall be chromumplated with all exposed edges
rounded. Splitters shall be operated by quadrant operators or 5 nm (3/16
inch) rod brought through the side of the duct with | ocking setscrew and
bushing. Two rods are required on splitters over 200 nm (8 inches).

Manual vol une control danpers shall be operated by | ocking-type quadrant
operators. Danpers and splitters shall be 2 gauges heavier than the duct
in which installed. Unless otherwi se indicated, nultil eaf danpers shall be
opposed bl ade type with maxi num bl ade wi dth of 300 nm Access doors or
panel s shall be provided for all conceal ed danper operators and | ocking
setscrews. Unless otherw se indicated, the |ocking-type quadrant operators
for danpers, when installed on ducts to be thermally insulated, shall be
provided with stand-off nounting brackets, bases, or adapters to provide

cl earance between the duct surface and the operator not |ess than the

t hi ckness of the insulation. Stand-off nounting itens shall be integra
with the operator or standard accessory of the damper manufacturer. Vol une
danpers shall be provi ded where indicated.

2.8.2.5 Air Deflectors and Branch Connecti ons

Air deflectors shall be provided at duct nmounted supply outlets, at takeoff
or extension collars to supply outlets, at duct branch takeoff connecti ons,
and at 90 degree el bows, as well as at |ocations as indicated on the

drawi ngs or otherw se specified. Conical branch connections or 45 degree
entry connections may be used in lieu of deflectors or extractors for
branch connections. Al air deflectors, except those installed in 90
degree el bows, shall be provided with an approved neans of adjustnent.

Adj ust ment shall be made from easily accessi bl e neans inside the duct or
froman adjustnent with sturdy |ock on the face of the duct. Wen
installed on ducts to be thermally insulated, external adjustnents shall be
provided with stand-off nounting brackets, integral with the adjustnent
device, to provide clearance between the duct surface and the adj ustnment
device not less than the thickness of the thermal insulation. Air
deflectors shall be factory-fabricated units consisting of curved turning
vanes or | ouver bl ades designed to provide uniformair distribution and
change of direction with m ni mum turbul ence or pressure loss. Air
deflectors shall be factory or field assenbled. Blade air deflectors, also
call ed blade air extractors, shall be approved factory fabricated units
consisting of equalizing grid and adjustable blade and | ock. Adjustnent
shall be easily made fromthe face of the diffuser or by position
adjustrment and | ock external to the duct. Stand-off brackets shall be
provi ded on insul ated ducts and are described herein. Fixed air
deflectors, also called turning vanes, shall be provided in 90 degree

el bows.

2.8.3 Duct Sl eeves, Franed Prepared Qpenings, Cosure Collars
2.8.3.1 Duct Sl eeves
Duct sl eeves shall be provided for round ducts 375 mm in dianeter or |ess

passi ng through floors, walls, ceilings, or roof, and installed during
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construction of the floor, wall, ceiling, or roof. Round ducts |arger than
375 mm in dianeter and square, rectangular, and oval ducts passing through
floors, walls, ceilings, or roof shall be installed through franed prepared
openi ngs. The Contractor shall be responsible for the proper size and

| ocation of sleeves and prepared openings. Sleeves and franed openings are
al so required where grilles, registers, and diffusers are installed at the
openi ngs. Franed prepared openings shall be fabricated from1.0 mm (20
gauge) galvani zed steel, unless otherw se indicated. Were sleeves are
installed in bearing walls or partitions, black steel pipe, ASTM A 53/ A 53M
Schedul e 20 shall be used. Sleeve shall provide 25 mm cl earance between
the duct and the sleeve or 25 nm clearance between the insulation and the
sl eeve for insulated ducts.

.8.3.2 Franed Prepared Openings

Openi ngs shall have 25 mm cl earance between the duct and the opening or 25
nm cl earance between the insulation and the opening for insulated ducts.

.8.3.3 Cl osure Coll ars

Col lars shall be fabricated of gal vani zed sheet netal not |ess than 100 nm
wi de, unless otherwi se indicated, and shall be installed on exposed ducts
on each side of walls or floors where sl eeves or prepared openings are
provided. Collars shall be installed tight against surfaces. Collars
shall fit snugly around the duct or insulation. Sharp edges of the collar
around i nsul ated duct shall be ground snmooth to preclude tearing or
puncturing the insulation covering or vapor barrier. Collars for round
ducts 375 mm in dianeter or less shall be fabricated from 1.0 mm (20

gauge) galvanized steel. Collars for round ducts |arger than 375 nm and
square, and rectangul ar ducts shall be fabricated from 1.3 nm (18 gauge)
gal vani zed steel. Collars shall be installed with fasteners on maxi nrum 150

nm centers, except that not less than 4 fasteners shall be used.
.8.4 Sound Attenuation Equi prent

a. SystemWth Total Pressure of 1000 Pa (4 Inch Water Gauge) and
Lower :

Sound attenuators shall be provided only where indicated, or in |lieu of
lined ducts. Factory fabricated sound attenuators shall be constructed of
gal vani zed steel sheets. Quter casing shall be not |ess than 0.85 nm (22
gauge). Acoustical fill shall be fibrous glass. Net sound reduction shal
be as indicated. Values shall be obtained on a test unit not |ess than 600
mm by 600 mm outside dinmensions nade by a certified nationally recognized
i ndependent acoustical |aboratory. Air flow capacity shall be as indicated
or required. Pressure drop through the attenuator shall not exceed the

val ue indicated, or shall not be in excess of 15 percent of the tota
external static pressure of the air handling system whichever is |ess.
Sound attenuators shall be acoustically tested with nmetal duct inlet and
outl et sections while under the rated air flow conditions. Noise reduction
data shall include the effects of flanking paths and vibration

transm ssion. Sound attenuators shall be constructed to be airtight when
operating at the internal static pressure indicated or specified for the
duct system but in no case less than 500 Pa (2 inch water gauge).
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b. Acoustical Duct Liner:

Acoustical duct lining shall be fibrous glass designed exclusively for
lining ductwork and shall conformto the requirenments of ASTM C 1071, Type

I and Il. Liner conposition nay be uni formdensity, graduated density, or
dual density, as standard with the manufacturer. Lining shall be coated,
not less than 25 mm thick. Were acoustical duct liner is used, liner or

conbination of liner and insulation applied to the exterior of the ductwork
shal |l be the thernmal equivalent of the insulation specified in Section 15080
THERMVAL | NSULATI ON FOR MECHANI CAL SYSTEMS. Duct sizes shown shall be

i ncreased to conpensate for the thickness of the lining used. 1In lieu of
sheet netal duct with field-applied acoustical |ining, acoustically

equi val ent lengths of fibrous glass duct or factory fabricated

doubl e-wal l ed internally insulated duct with perforated |iner may be
provided. Net insertion |oss value, static pressure drop, and air flow

vel ocity capacity data shall be certified by a nationally recognized

i ndependent acoustical |aboratory.

.8.5 D ffusers, Registers, and Gilles

Units shall be factory-fabricated of alum numand shall distribute the
specified quantity of air evenly over space intended w thout causing

noti ceabl e drafts, air novenent faster than 0.25 mis (50 fpm) in occupied
zone, or dead spots anywhere in the conditioned area. Qutlets for

di ffusion, spread, throw, and noise |evel shall be as required for

speci fied performance. Perfornmance shall be certified according to ASHRAE
70. Inlets and outlets shall be sound rated and certified according to
ASHRAE 70. Sound power |evel shall be as indicated. Diffusers and

regi sters shall be provided with volunme danper wi th accessi bl e operator

unl ess ot herwi se indicated; or if standard with the manufacturer, an
automatically controlled device will be acceptable. Volunme danpers shall
be opposed bl ade type for all diffusers and registers, except |inear slot
di ffusers. Linear slot diffusers shall be provided with round or

el liptical balancing danpers. Were the inlet and outlet openings are

| ocated Il ess than 2 m above the floor, they shall be protected by a grille
or screen accordi ng to NFPA 90A.

.8.5.1 Supply Air Diffusers (SAD)

Supply air diffusers shall be fabricated from steel and have an adjustabl e
di scharge pattern. The diffuser shall have a square inlet and be an
integral part of the franme assenbly. A transition piece shall be provided
to facilitate attachment of round duct. An inner core assenbly consisting
of fixed deflection |ouvers shall be available with the discharge pattern
shown on the drawi ngs. The diffusers shall have adjustable vanes to
provide full vertical projection as well as horizontal projection. The

di ffuser shall also have throw reducing vanes to deflect a horizontal

di scharge air streamfromeach side of the diffuser into diverging air
streans. The inner core assenbly shall be renove3d in the field wthout
tools for each installation, cleaning or danper adjustnent.

The diffuser shall have a white finish.
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An integral, opposed bl ade vol une danper shall be constructed from heavy
gauge steel and be operable fromthe face of the diffuser

The register shall be finished in white.

The register shall be tested in accordance w th ANSI/ASHRAE St andard
70-1991.

2.8.5.2 Supply Air Registers (SAR

Supply air registers shall be fabricated fromalum numw th a 44.45mm
(1-1/4") wide border on all sides. For registers 600 x 6000 (24" x 24")
and smaller, the register shall have roll-formed borders. For registers

| arger than 600 x 600 (24" x 24'), the register shall be constructed using
conti nuous al um num extrusions and be interlocked at the corners and
nmechanical ly staked to forma rigid frane. Double deflection bl ades shal
be held firmy in place by mllions frombehind the register and fixed in
pl ace by crinmping or welding. Double deflection blades shall be spaced at
19 mm (3/4") on centers and be front blades shall be parallel to the |ong
di mensions of the register. Blades shall have friction pivots on both
sides to allow individual blade adjustnent w thout |oosening or rattling or
be inserted through the frane and held tight with steel friction wire
interlocked to the frame on both ends of each sides. Plastic blade pivots
are not acceptable.

An integral, opposed bl ade vol une danper shall be constructed from heavy
gauge steel and be operable fromthe face of the register

The register shall be finished in white.

The regi ster shall be tested in accordance w thin ANSI/ASHRAE St andard
70-1991.

2.8.5.3 Return Air, Transfer Air and Exhaaust Air Regiosters (RAR, TAR &
EAR)

Return Air, Transfer Air and Exhaust Air Registers (RAR TAR & EAR)
2.8.6 Louvers

Louvers for installation in exterior walls which are associated with the
air supply and distribution systemshall be as indicated on the draw ngs.
Louver frane shall have a m nimum depth of 100 nmm (4 inches).

2.8.7 Qutside Air Penthouse

Pent houses shall be fabricated from gal vani zed steel or al um num sheets

wi t h gal vani zed or al um num structural shapes. Sheet netal thickness,

rei nforcement, and fabrication shall conformto SMACNA HVAC Duct Const Stds.
Louver bl ades shall be accurately fitted and secured to franes. Edges of

| ouver bl ades shall be folded or beaded for rigidity and baffled to exclude

driving rain. Penthouse shall be provided with bird screen, danper and

roof curb. Throat velocity through the unit shall not exceed Z.54 m's (500

fpm.
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2.8.8 Bird Screens and Franes

Bird screens shall conformto ASTM E 437, No. 2 nesh, alum num or stainless

steel. Al um num screens shall be rated "nmediumlight". Stainless stee
screens shall be rated "light". Franes shall be renpvable type, stainless
steel .

2.8.9 Sub Title

Text
2.9 Al R SYSTEMS EQUI PVENT
2.9.1 Fans

Fans shall be tested and rated according to AMCA 210. Fans may be
connected to the notors either directly or indirectly with V-belt drive.

V-belt drives shall be designed for not |ess than 140 percent of the
connected driving capacity. Motor sheaves shall be variable pitch for 11
kW (15 hp) and below and fixed pitch as defined by ARl Guideline D

Vari abl e pitch sheaves shall be selected to drive the fan at a speed which

wi || produce the specified capacity when set at the approxi nate m dpoint of

t he sheave adjustnment. Wen fixed pitch sheaves are furnished, a

repl aceabl e sheave shall be provi ded when needed to achi eve systemair

bal ance. Mdtors for V-belt drives shall be provided with adjustable rails
or bases. Renpbvable netal guards shall be provided for all exposed V-belt

drives, and speed-test openings shall be provided at the center of al
rotating shafts. Fans shall be provided with personnel screens or guards

on both suction and supply ends, except that the screens need not be

provi ded, unless otherw se indicated, where ducts are connected to the fan
Fan and notor assenblies shall be provided with vibration-isolation

supports or nmountings as indicated. Vibration-isolation units shall be

standard products with published | oading ratings. Each fan shall be

sel ected to produce the capacity required at the fan static pressure

i ndi cated. Sound power |evel shall be as indicated. The sound power | evel

val ues shall be obtained according to AMCA 300. Standard AMCA arrangenent,
rotation, and discharge shall be as indicated.

2.9.1.1 Centrifugal Fans

Centrifugal fans shall be fully enclosed, single-width single-inlet, or
doubl e-wi dt h doubl e-inlet, AMCA Pressure Class |, Il, or IlIl as required or
i ndicated for the design systempressure. |Inpeller wheels shall be rigidly
constructed, accurately bal anced both statically and dynamcally. Fan

bl ades may be forward curved, backward-inclined or airfoil design in whee
sizes up to 750 mm (30 inches). Fan blades for wheels over 750 nm (30
inches) in dianeter shall be backward-inclined or airfoil design. Booster
fans for exhaust dryer systens shall be the open-wheel radial type. These
fans shall be suitable for conveying lint and the tenperatures encountered.
The fan shaft shall be provided with a heat slinger to dissipate heat
bui | dup along the shaft. An access (service) door to facilitate

mai nt enance shall be supplied with these fans. Fan wheels over 900 mm (36
inches) in dianeter shall have overhung pulleys and a bearing on each side
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of the wheel. Fan wheels 900 nm (36 inches) or less in dianeter may have
one or nore extra |long bearings between the fan wheel and the drive.
Bearings shall be sleeve type, self-aligning and self-oiling with oi
reservoirs, or precision self-aligning roller or ball-type with accessible
grease fittings or permanently lubricated type. Gease fittings shall be
connected to tubing and serviceable froma single accessible point.
Bearing life shall be L50 rated at not |ess than 200,000 hours as defined
by AFBMA Std 9 and AFBVA Std 11. Fan shafts shall be steel, accurately
finished, and shall be provided with key seats and keys for inpeller hubs
and fan pulleys. Each fan outlet shall be of anple proportions and shal
be designed for the attachnent of angles and bolts for attaching flexible
connections. Manually operated inlet vanes shall be provided on suction
inlets. Manually operated outlet danpers shall be provided. Mtors,

unl ess otherwi se indicated, shall not exceed 1800 rpm and shall have open
dri pproof enclosures. Motor starters shall be manual across-the-line type
wi t h general - purpose enclosure. Renpte manual switch with pilot indicating
light shall be provided where indicated.

.9.1.2 In-Line Centrifugal Fans

In-line fans shall have centrifugal backward inclined bl ades, stationary
di scharge conversion vanes, internal and external belt guards, and

adj ustabl e motor nounts. Fans shall be nmounted in a wel ded tubul ar casing.
Air shall enter and leave the fan axially. Inlets shall be streanined
wi th conversion vanes to elimnate turbul ence and provide snooth discharge
air flow Fan bearings and drive shafts shall be enclosed and isol ated
fromthe air stream Fan bearings shall be seal ed agai nst dust and dirt
and shall be permanently |ubricated, and shall be precision self aligning
ball or roller type. Bearing life shall be L50 rated at not |ess than
200, 000 hours as defined by AFBVMA Std 9 and AFBMA Std 11. Mdtors shal
have open dripproof enclosure. Mtor starters shall be nmanual
across-the-line with general - purpose encl osures. Renbte nmanual switch with
pilot indicating light shall be provided where indicat ed.

.9.1.3 Panel Type Power V&Il Ventilators

Fans shall be propeller type, assenbled on a reinforced netal panel wth
venturi opening spun into panel. Fans with wheels |ess than 600 mm (24

i nches) dianeter shall be direct or V-belt driven and fans with wheels 600
mm (24 inches) dianeter and |arger shall be V-belt drive type. Fans shal
be furnished with wall nounting collar. Lubricated bearings shall be
provided. Fans shall be fitted with wheel and nbtor side netal or wire
guards which have a corrosion-resistant finish. Mtor enclosure shall be
dri pproof type. Gavity backdraft danpers shall be provi ded where

i ndi cat ed.

.9.1.4 Centrifugal Type Power Vall Ventilators

Fans shall be direct or V-belt driven centrifugal type w th backward

i nclined, non-overloading wheel. Mdtor housing shall be renmovable and
weat herproof. Unit housing shall be designed for sealing to building
surface and for discharge and condensate dri ppage away from buil di ng
surface. Housing shall be constructed of heavy gauge al uminum Unit shal
be fitted with an alum numor plated steel wire discharge bird screen
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anodi zed al umi numwall grille, manufacturer's standard gravity danper, an
airtight and liquid-tight netallic wall sleeve. Mdtor enclosure shall be
dri pproof type. Lubricated bearings shall be provided.

2.9.1.5 Centrifugal Type Power Roof Ventilators

Fans shall be direct or V-belt driven with backward inclined,

non- over |l oadi ng wheel. Motor conpartnent housing shall be hinged or
renovabl e and weat her proof, constructed of heavy gauge al um num Fans
shal | be provided with birdscreen, disconnect switch, gravity danpers, roof
curb, and extended base. Modtors encl osure shall be dripproof type.

Grease-| aden kitchen exhaust fans shall be centrifugal type according to UL
705 and fitted with V-belt drive, round hood, and w ndband upbl ast

di scharge configuration, integral residue trough and collection device,

not or and power transm ssion conponents |located in outside positively air
ventilated conpartnent. Lubricated bearings shall be provided.

2.9.1.6 Cei l i ng Exhaust Fans

Suspended cabi net-type ceiling exhaust fans shall be centrifugal type,
direct-driven. Fans shall have acoustically insulated housing. Integra
backdraft danper shall be chatter-proof. The integral face grille shall be
of egg-crate design or |ouver design. Fan notors shall be nobunted on
vibration isolators. Unit shall be provided with nounting flange for
hangi ng unit from above. Fans shall be U L. listed.

2.9.2 Coils

Coils shall be fin-and-tube type constructed of seanl ess copper tubes and
copper fins nechanically bonded or soldered to the tubes. Copper tube wal
t hi ckness shall be a m nimum of 0.508 mm (0.020 i nches). Copper fins shal
be 0.114 mm (0. 0045 inch) mninumthickness. Casing and tube support
sheets shall be not lighter than 1.6 nm (16 gauge) gal vani zed st eel
formed to provide structural strength. Wen required, multiple tube
supports shall be provided to prevent tube sag. Each coil shall be tested
at the factory under water at not |less than 2.76 MPa (400 psi) air
pressure and shall be suitable for 1.38 MPa (200 psi) working pressure.
Coils shall be npbunted for counterflow service. Coils shall be rated and
certified according to ARl 410.

2.9.2.1 Di rect - Expansion Coils

Direct-expansion coils shall be suitable for the refrigerant invol ved.
Suction headers shall be seanl ess copper tubing or seanl ess or resistance
wel ded steel tube with copper connections. Supply headers shall consist of
a distributor which shall distribute the refrigerant through seanl ess
copper tubing equally to all circuits in the coil. Tubes shall be
circuited to ensure mnimum pressure drop and naxi nrum heat transfer
Crcuiting shall pernit refrigerant flow frominlet to suction outlet

wi t hout causing oil slugging or restricting refrigerant flowin coil. Each
coil to be field installed shall be conpletely dehydrated and seal ed at the
factory upon conpl eti on of pressure tests.

2.9.2.2 Water Coils
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Water coils shall be installed with a pitch of not |ess than 10 nmm per
neter of the tube length toward the drain end. Headers shall be
constructed of cast iron, welded steel or copper. Each coil shall be
provided with a plugged vent and drain connection extendi ng through the
unit casing.

.9.3 Air Filters

Air filters shall be listed according to requirenments of UL 900, except
high efficiency particulate air filters of 99.97 percent efficiency by the
DOP Test method shall be as |isted under the Label Service and shall neet
the requirenents of UL 586.

.9.3.1 Ext ended Surface Pl eated Panel Filters

Filters shall be 50 nm (2 inch) depth, sectional, disposable type of the
size indicated and shall have an average efficiency of 25 to 30 percent
when tested according to ASHRAE 52.1. Initial resistance at 2.54 m's (500
feet per mnute) shall not exceed 9 mm water gauge. Filters shall be UL
Class 2. Media shall be nonwoven cotton and synthetic fiber mat. A wire
support grid bonded to the nedia shall be attached to a noisture resistant
fi berboard frane. Al four edges of the filter nedia shall be bonded to
the inside of the frame to prevent air bypass and increase rigidity.

.9.3.2 Hol di ng Franmes

Frames shall be fabricated fromnot |ighter than 1.6 mm (16 gauge) sheet
steel with rust-inhibitor coating. Each holding frane shall be equi pped
with suitable filter holding devices. Holding frane seats shall be
gasketed. All joints shall be airtight.

.9.3.3 Filter Gauges

Filter gauges shall be dial type, diaphragm actuated draft and shall be
provided for all filter stations, including those filters which are
furnished as integral parts of factory fabricated air handling units.
Gauges shall be at least 98 nm (3-7/8 inches) in dianmeter, shall have
white dials with black figures, and shall be graduated in 0.0025 kPa nmm
(0.01 inch of water), and shall have a mninumrange of 0.25 kPa (1 inch
of water) beyond the specified final resistance for the filter bank on
whi ch each gauge is applied. Each gauge shall incorporate a screw operated
zero adjustment and shall be furnished conplete with two static pressure
tips with integral conpression fittings, two nolded plastic vent val ves,
two 1.5 m(5 foot) mninumlengths of 6.35 mMm (1/4 inch) dianeter

al um num tubing, and all hardware and accessories for gauge nounti ng.

.10 AR HANDLI NG UNI TS
.10.1 Factory-Fabricated Air Handling Units
Units shall be single-zone drawthrough type or as indicated. Units shal

i nclude fans, coils, airtight insulated casing, prefilters, adjustable
V-belt drives, belt guards for externally nounted notors, access sections
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where indi cated, m xing box or conbination sectional filter-m xing box,

vi bration-isolators, and appurtenances required for specified operation

Vi bration isolators shall be as indicated. Each air handling unit shal
have physical dinmensions suitable to fit space allotted to the unit and
shal |l have the capacity indicated. Air handling unit shall have published
rati ngs based on tests perfornmed according to ARl 430.

.10.1.1 Casi ngs

Casing sections shall be single 2 inch double wall type, constructed of a
m ni mum 18 gauge gal vani zed steel, or 18 gauge steel outer casing protected
with a corrosion resistant paint finish according to paragraph FACTORY

PAI NTI NG I nner casing of double-wall units shall be mnimum1.0 mm (20
gauge) solid galvanized steel. Casing shall be designed and constructed
with an integral structural steel frane such that exterior panels are

non-| oad bearing. Exterior panels shall be individually renovable.

Renoval shall not affect the structural integrity of the unit. Casings
shal |l be provided with inspection doors, access sections, and access doors
as indicated. Inspection and access doors shall be insulated, fully

gasket ed, double-wall type, of a minimum 1.3 mm (18 gauge) outer and 1.0
nmm (20 gauge) inner panels. Doors shall be rigid and provided with heavy
duty hinges and |l atches. |Inspection doors shall be a m nimm 300 nm w de
by 300 nm high. Access doors shall be mninum 600 nm wi de and shall be
the full height of the unit casing or a mnimmof 1800 mm whichever is

| ess. Access Sections shall be according to paragraph AR HANDLI NG UNI TS.
Drain pan shall be double-bottomtype constructed of 16 gauge stainl ess
steel, pitched to the drain connection. Drain pans shall be constructed
water tight, treated to prevent corrosion, and designed for positive
condensate drai nage. Wen 2 or nore cooling coils are used, with one

st acked above the other, condensate fromthe upper coils shall not flow
across the face of lower coils. Internediate drain pans or condensate

col l ection channel s and downspouts shall be provided, as required to carry
condensate to the unit drain pan out of the air streamand wi thout noisture
carryover. FEach casing section handling conditioned air shall be insul ated
with not less than 25 mm (1 inch) thick, 24 kg per cubic neter (1-1/2
pound density) coated fibrous glass material having a thermal conductivity
not greater than 0.033 WmK (0.23 Btu/hr-sf-F). Factory applied fibrous
glass insulation shall conformto ASTM C 1071, except that the mninum

t hi ckness and density requirenments do not apply, and shall neet the

requi renents of NFPA 90A. Foamtype insulation is not acceptable.

Foil -faced insulation shall not be an acceptable substitute for use on
doubl e-wal | access doors and inspections doors and casing sections. Duct
liner material, coating, and adhesive shall conformto fire-hazard

requi renents specified in Section 15080 THERVAL | NSULATI ON FOR MECHANI CAL
SYSTEMS. Exposed insul ation edges and joints where insulation panels are
butted together shall be protected with a netal nosing strip or shall be
coated to conformto neet erosion resistance requirements of ASTM C 1071

A latched and hi nged i nspection door, shall be provided in the fan and coi
secti ons.

.10.1.2 Heati ng and Cooling Coils
Coils shall be provided as specified in paragraph Al R SYSTEMS EQUI PVENT,

for types indicated.
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2.10.1.3 Air Filters

Air filters shall be as specified in paragraph AlIR SYSTEMS EQUI PMENT f or
types and thickness indicated.

.10.1.4 Fans

Fans shall be double-inlet, centrifugal type with each fan in a separate
scroll. Fans and shafts shall be dynami cally bal anced prior to
installation into air handling unit, then the entire fan assenbly shall be
statically and dynam cally bal anced at the factory after it has been
installed in the air handling unit. Fans shall be mounted on steel shafts
accurately ground and finished. Fan bearings shall be seal ed agai nst dust
and dirt and shall be precision self-aligning ball or roller type. Bearing
life shall be L50 rated at not |ess than 200,000 hours as defined by AFBVA
Std 9 and AFBMA Std 11. Bearings shall be pernmanently |ubricated or
lubricated type with lubrication fittings readily accessible at the drive
side of the unit. Bearings shall be supported by structural shapes, or die
formed sheet structural nenbers, or support plates securely attached to the
unit casing. Bearings nmay not be fastened directly to the unit sheet netal
casing. Fans and scrolls shall be furnished with coating indicated. Fans
shal |l be driven by a unit-mounted or a floor-nounted notor connected to
fans by V-belt drive conplete with belt guard for externally nounted
notors. Belt guards shall be the three sided enclosed type with solid or
expanded netal face. Belt drives shall be designed for not less than a 1.3
service factor based on notor naneplate rating. Motor sheaves shall be
variable pitch for 20 kW and bel ow and fi xed pitch above 20 kW as defined
by ARI Quideline D. Were fixed sheaves are required, variable pitch
sheaves may be used during air bal ance, but shall be replaced with an
appropriate fixed sheave after air balance is conpleted. Variable pitch
sheaves shall be selected to drive the fan at a speed that will produce the
speci fied capacity when set at the approxi mate m dpoi nt of the sheave
adjustrment. Motors for V-belt drives shall be provided with adjustable
bases. Fan motors shall have spl ashproof enclosures. Mdtor starters shal
be magnetic across-the-line type with general -purpose enclosure. Unit fan
or fans shall be selected to produce the required capacity at the fan
static pressure. Sound power |evel shall be as indicated. The sound power
| evel val ues shall be obtained according to AMCA 300 or ASHRAE 68.

.10.1.5 Variable Frequency Drive (VFD)

Vari abl e frequency Drive shall consist of a solid-state adjustable
frequency controller (AFC) and performance-natched energy efficient notor
mat ched by the controller nmanufacturer and matched to the requirenents of
the specified air handling units. Provide all accessories for a conpletely
operational systemto neet the requirenents and sequence of operation
specified herein. Provide VFD conplete with power |ine reactors, prem um
efficiency nmotor, bypass contactor, cabinet and accessories specified.

The Adj ustabl e Frequency Controller (AFC) shall be a fully digital Pulse

W dt h Modul ator (PWW using very large scale integration techniques as well
as surface-mount technology for increased reliability. The AFC shall use a
16-bit mcro-processor with a 12-bit resolution to all ow stepl ess notor
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control from1l percent to 110 percent of naxi mum notor base speed.

a. Al'l programmabl e settings shall be held in non-volatile nenory
and shall not be affected by power outages, brown-outs, power dips, etc.
The AFC shall have initial programmable settings intact fromthe factory
wi t hout the need for battery backup. The AFC shall not need to be
programmed at the job site prior to running the notor but shall be ready to
run a nmotor as soon as power connections are made.

b. Programming at the job site to accombdate specific |oca
application requirements such as frequency avoi dance and preset speeds
shall be available to the user

C. Al'l high voltage conmponents within the enclosure shall be
isolated with steel or polycarbonate covers.

d. The AFC and options shall be UL Listed and CSA Certified. The
AFC and options shall conply with the applicable requirenents of the |atest
standards of ANSI, |EEE and the National Electric Code.

e. The AFC shall be functionally tested under notor |oad and then
cycled. This assures that if the AFC is started up according to the
i nstruction manual provided, the unit will run reliable.

f. The AFC shall have the followi ng features

(1) Renote start-stop
(2) Speed sel ection
(3) Ti med accel eration and decel eration
(4) Current limt and voltage linmt.
(5) 6-66 Hz controlled speed range.
g. The AFC shall include the follow ng features:

(1) Operators control shall be mounted on the door of the wal
mount ed steel cabinet and consi st of a nenbrane command center which all ows

manual stop/start, speed control, local/renpte status indication, manual or
automatic speed control selection, run/jog selection and forward reverse
selection. |In addition, the command center will serve as a nmeans to

configure controller paraneters such as m ni num speed, naxi num speed,

accel eration and deceleration tinmes, volts/hertz ratio, torque boost, slip
conpensation, over frequency limt, frequency agreenent, current linit, and
job frequency. Potentioneters will not be allowed for these settings. The
controll er shall have an internal neans of deactivating keypad paraneter
adjustments to elimnate unauthorized data entry. A slip conpensation
circuit for accurate 1 percent speed regul ation without the need of a
tachoneter.

(2) Adj ustable D-C braking that is progranmable fromthe command
center adjustable in both anplitude and duration

(3) An el ectronic overload circuit designed to protect an A-C
not or operated by the AFC output from extended overl oad operation on an
inverse time basis.
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(4) Aut omati ¢ and manual torque boosts that are adjustable
within the control to accelerate hard-to-start applications.

(5) An LED display mounted on the door of the cabinet that
digitally indicates:

(a) Frequency out put

(b) Vol tage out put

(c) Current out put

(d) First fault indication

(6) The capability of starting into a rotating |oad wi thout the
need of a tinme delay upon a start conmand.

(7) Rel ay contacts for renote indication of drive fault and
notor running for interwiring to another device.

(8) An automatic restart circuit which is adjustable by nunber
of restart attenpts and the interval between restarts.

(9) Three critical frequency avoi dance bands, which can be
programmed in the field, enable the controller to avoid resonate
frequenci es of the driven equipnment. Each critical frequency avoi dance
band shall have a band wi dth adjustable via keypad entry of up to 10 Hertz.

(10) Three programrmabl e preset speeds which will force the AFC
to preset speed upon a user contact closure. This feature shall be set
digitally by entering data via the door nmounted nenbrane conmand center

(1) The AFC shall have the capability to ride through power
dips up to 500 nsec without a controller trip depending on |oad and
operating conditions.

(12) Multiple volts/hertz patterns adjustable in one hertz
increnents from30 hertz to maxi mumhertz for maximumflexibility and
control

(13) Jog speed sel ection

(14) Two frequency agreenent speeds adjustable in the field and
i nterconnected to on-board dry relay contacts.

(15) An isolated electrical follow ng capability and control
interface shall enable the AFC to follow a 0-20 Ma, 4-20 Ma, 0-4 volt, 0-8
volt, or 0-10 volt DC grounded or ungrounded speed signal froman externa
source. In addition, the drive shall be able to follow a pulse train speed
signal input.

(16) For snpoth accel eration and decel eration capabilities, the
drive shall have a pre-programed ranp curve which can be activated |ocally.

(17) Two auxiliary sel ectable contacts (DPDT) which can be

activated by two of the following with the actual setpoint adjustable:
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(a) Zer o speed.

(b) Reverse rotation

(c) Qut put current.

(d) CQutput speed.

(e) Run.

(f) Line dip in excess of 15 msec.

h. The AFC shall include the follow ng protective circuits and
features:

(1) I nst ant aneous El ectronic Trip for the followi ng faults:

(a) Mot or current exceeds 150 percent for |onger than one
m nute of controller maxi mum sine wave current rating.

(b) Qut put phase-to-phase short circuit condition
(c) Total ground fault under any operating condition
(d) Hi gh input |ine voltage.

(e) Low i nput |ine voltage.

(f) Loss of input phase.

(9) External fault. (This protective circuit shall permt
wiring of renote normally close safety contact to shut down the drive.)

(2) DV/ DT and DI /DT protection for sem conductors.

(3) Al live power equipnent shall be covered by protective
shields to ensure the safety of operating personnel

(4) Met al oxi de varistors.

i. The AFC shall have the follow ng separate adjustnents avail abl e:

(1) Maxi mum frequency - 66 Hz.

(2) M ni mum frequency - 0 to 5 Hz.

(3) Acceleration - 0.1 to 360 seconds standard.
(4) Deceleration - 0.1 to 360 seconds as standard
(5) Vol ts/Hertz - Programuabl e.

(6) Maxi mum | oad - 150 percent for one mnute

(7) Current limt: 50 percent to 150 percent of sine wave
current rating.

(8) Regul ati on Frequency Stability Long Term- +0.01 percent of
base speed.

(9) Slip Conpensation - 1/2 to 1 percent speed regul ation

j. The AFC shall be designed and constructed to operate within the
foll owi ng service conditions:

(1) Elevation: to 3,300 feet wi thout derating.

(2) Anbi ent Operating Tenperature Range: O degrees Cto 40
degrees C.

(3) At mosphere: Non-condensing relative humdity to 95 percent.

(4) A-C Line Voltage Variation: -5 percent to +10 percent.

(5) A-C Line Frequency Variation: 2 Hz.
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k. The energy efficient nmotor shall utilize premumnmaterials and
optim zed design for energy efficient performance and nmi ni mum | osses on
adj ustabl e frequency power. Motors shall have the followi ng electrica
design features:

(1) Full dass F, non-hygroscopic insulation system eval uated
in accordance with | EEE-117 classification tests.

(2) Motors shall be rated with a mninum 1. 15 service factor on
sine wave power and el ectrical design shall not exceed the insulation
al | owabl e tenperature rise at 1.0 service factor on adjustabl e frequency
power .

(3) Mot or wi ndi ngs shall be of copper

(4) Motor rotor construction shall be die cast al um num or
fabricated copper or their respective alloys. Rotor on frames 213T and
above shall be keyed to shaft and rotating assenbly dynam cally bal anced to
NEMA [imts per MGL-12.05. Balance weights, if required, shall be secured
to the rotor resistance ring or fan blades by rivets. Machine screws and
nuts are prohibited.

(5) The notor shall use an open bearing (non-shiel ded) positive
| ubrication system The design of this positive |ubrication system shal
m nimze contam nant entry into bearings and protect agai nst over
[ ubrication and corrosion and grease mgration into notor.

(6) Al'l nmounting hardware shall be hex head, high strength, SAE
Grade 5, zinc plated for corrosion protection. Screwdriver slot fasteners
are prohibited.

(7) TEFC nmotors with external cooling fans shall have fan
covers with openings neeting the "guarded" definition of NEMA

(8) TEFC nmotors shall have provision for drai nage of
condensation at |ow points of the enclosure.

(9) Each conpl eted and assenbl ed notor shall receive a routine
factory test per NEMA standards. Test shall include wi nding resistance, no
| oad current and power, high-potential test and nmechanical vibration check

. Manual Bypass Transfer Switch

(1) Provide a full voltage notor transfer switch, nechanically
i nterl ocked between the AFC and the Bypass nodes of operation, to directly
switch the notor between the AFC output and the incomi ng power line. The
switch shall be UL |isted as a manual notor starter without the requirenent
for a separate nmgnetic bypass notor starter.

(2) Provide a main incom ng di sconnect circuit breaker (MCB)
with a through-the-door handle, which is interlocked with the bypass
cabi net door. This thermal nagnetic circuit breaker will provide short
circuit protection for notor while operating in the Bypass node in
accordance with the requirenments of the National Electrical Code (NEC
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Provi de conplete with the through-the-door handle to neet the
Nati onal Electrical Code requirenents for a | ockabl e neans of di sconnect.
Thi s disconnect will renove all power from both control cabinets and the
notor in all operating nodes.

The MCB is equipped with a shunt trip nmechanismto enabl e notor
over|l oad shutdown or other safety interlock shutdowns to function in the
Bypass node when using the transfer switch as a manual notor starter in the
Bypass node. Energizing the shunt trip coil will force trip the MB,
renovi ng power to the notor in all nodes, requiring nanual reset of the
MCB.

(3) Provide a thernmal overload relay, sized for the notor
naneplate full |oad anps or the AFC "Sine Wave Amp" rating, whichever is
| ower, neet requirenents of the NEC for notor thermal or current protection

(4) Provide a conplete manual bypass switch and AFC in a conmpn
NEMA 1, wall mounted and ventil ated cabinet.

(5) Provide isolation transforner in a NEMA 1 ventil ated
encl osure, floor nounted, alum num wi ndings, three phase, 60 Hertz, Class H
i nsulation dry type construction, delta primry, we secondary, prinary
vol tage and secondary voltage as indicated, kVA sized per the VFD
manuf acturer's recomendati on.

.10.1.6 Access Sections and Filter/M xi ng Boxes

Access sections shall be provided where indicated and shall be furnished

wi th access doors as shown. Access sections and filter/ m xi ng boxes shall
be constructed in a manner identical to the remainder of the unit casing
and shall be equipped with access doors. M xing boxes shall be designed to
mnimze air stratification and to pronmpte thorough nixing of the air
streans.

.10.1.7 Danper s
Danpers shall be as specified in paragraph CONTROLS.
.10.1.8 U traviolet Germcidal Lanps

Al air handling units shall be provided with UVC germ cidal |anps that
emt UVC radiation to keep coiling coils free fromnold and ot her m crobial
contam nants. UWVC germicidal |anps shall be installed between the coiling
coil and the return air filter. Lanps shall be sized, positioned and
installed by the equi pmrent manufacturer. Lanps shall be equipped with a
separate el ectrical disconnect switch and a safety interlock switch which

i nterrupts power when the air handling unit access door is opened for
servicing. WWC |anps shall be warranted for a mni nrum of 9,000 hours

servi ce.

11 COVPUTER ROOM Al R CONDI TI ONI NG (CRAC) UNI TS

CRAC unit shall be a chilled water, self-contained factory assenbly unit
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with upflow air delivery to provide precise environnental control for
el ectroni c data processi ng spaces.

11,1 Cabi net and Frane

Frame shall be constructed of heliarc welded tubular steel and painted for
maxi mum corrosi on protection. Exterior panels shall be insulated with a
m nimum 25.4 nm (1 inch) thick, 0.68 kg. (1 “1bs.) density fiber
insulation. The main front panel shall have Y turn fasteners. The
exterior panels shall be powder coated. Color shall be coordinated with
the Contracting O ficer.

.11.2 Filter Chanber

The filter chanbers shall be an integral part of system |ocated within the
cabi net serviceable fromeither end of the unit.

.11.3 Fan

Fan shall be centrifugal type, double width, double inlet and shall be
statically and dynam cally bal anced as a conpl eted assenbly to a maxi num
vibration level of two mils in any plane. The shaft shall be heavy duty
steel with self-aligning ball bearings with a mninumlife span of 100, 00
hours. The fan nmotor shall be as indicated and nounted on an adj ustabl e
slide base. The drive package shall be two-belt, variable speed, size for
200% of fan notor horsepower. The fans shall be located to draw air over
the A-frame coil to ensure even air distribution and maxi num coi

per f or mance.

.11. 4 Infrared Hum di fi er

Hum difier shall be of the infrared type consisting of high intensity
quartz | anps nounted above and out of the water supply. The evaporator pan
shal |l be stainless steel and arranged to be serviceabl e wi thout

di sconnecting high voltage electrical connections. The conplete humdifier
section shall be pre-piped ready for final connection. The infrared

hum dification systemshall use bypass air to prevent over humdification
of the room The hunidifier shall have a capacity as indicated on the
drawi ngs. The hum difier shall be equipped with an automatic water supply
systemw th an adjustable water-over-feed to prevent mneral precipitation

.11.5 El ectri c Reheat

The electric reheat coils shall be |Iow watt density, 304 stainless stee
fin tubular construction, protected by thernal safety switches. Capacity
shal |l be as indicated on the drawi ngs and be controlled in three stages.

.11.6 Advanced M croprocessor Control with G aphics

The control processor shall be mcroprocessor based with a front nonitor
dot matrix display panel and control keys for user inputs. The controls
shal |l be nenu driven with on-screen pronpts for easy user operation. The
system shal |l all ow user review and progranm ng of tenperature and hum dity
setpoints, alarmparaneters, and setup sel ections including choice of
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control type. A password shall be required to nmake system changes. For
all user selections, the range of acceptable input (tenperature, humdity,
or tinme delay) shall be displayed on the nonitor screen. The system shal
provi de nonitoring of roomconditions, operational status in % of each
function, conponent run times and date and tine. The system shall be
capabl e of monitoring four additional input points.

The control systemshall allow programm ng of the followi ng room conditions:

(a) Tenperature setpoint 18-29 deg. C (65-85 deg. F)

(b) Tenperature sensitivity +1 deg. Cto +9.9 deg. Cin 0.1 deg. C
i ncrement s

(c) Hum dity setpoint 20-80%relative humdity

(d) Hum dity sensitivity +1%to +30%relative humdity

Al setpoints shall be adjustable fromthe individual unit front nonitor
panel . Tenperature and Hunidity Sensors shall be capabl e of being
calibrated using the front nmonitor panel controls to coordinate with other
tenperature and humdity sensors in the room

The m croprocessor shall calculate the noisture content in the room and
prevent unnecessary hum di fication and dehum dification cycles by
respondi ng to changes in dewpoint tenperature. |In addition, the system
shal |l provide the following internal controls:

(a) For start-up after power failure, the systemshall provide automatic

restart with a programmable (up to 9.9 ninutes in 6 second increnments) tine
delay. Programr ng can be perforned either at the unit or formthe central
DDC system

(b) During start-up, or after power failure, the mcroprocessor shal
sequence operational |load activation to mnimze inrush current. Systens
allowing nultiple loads to start sinultaneously are unacceptable.

(c) The m croprocessor shall provide a front nonitor 240 x 128 dot matrix
graphi cs display panel with backlighting. The display (along with five
front nounted control keys) shall be the only operator interface required
to obtain all available systeminformation such as room conditi ons,
operational status, graphical data, alarms, control and al arm setpoints and
all user selections including alarmdel ays, sensor calibration, DI P swtch
sel ections and diagnostics. All indicators shall be in | anguage form No
synbol s or codes shall be acceptable.

(d) The m croprocessor shall activate an audible and visual alarmin
event of any of the foll ow ng conditions:

(1) Hi gh tenperature
(2) Low tenperature
(3) H gh humidity

(4) Low humi dity

(5) Hum di fier problem
(6) Change filters

(7) Loss of air flow
(8) Loss of Power
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(9) Four additional alarns
11,7 Chilled Water Control Valve

The water circuit shall include a 3-way nodul ating valve. The

nm croprocessor comands the valve in response to roomconditions. Cooling
capacity shall be controlled by bypassing chilled water around the coil
The nodul ating valve travel for dehum dification shall be proportional

.11.8 Chill ed Wat er Coi

The cooling coil shall be of A-frame design with rows and face area as

i ndi cated on the drawi ngs. The coil shall be constructed of copper tubes
and aluminumfins. The water circuit shall be designed to distribute water
into the entire coil face area. The entire coil assenbly shall be nounted
in a stainless steel condensate drain pan

.11.9 Fl ow Switch

A flow switch shall activate the alarm system should the chilled water
supply be interrupted. The switch shall be factory mounted and wired.

.11.10 Di sconnect Switch
The manual di sconnect switch shall be nounted in the high voltage section

of the electrical panel. The switch shall be accessible with the door
cl osed.

11,11 Fi rest at

The firestat shall inmediately shutdown the environnental control system
when activated. The firestat shall be nounted in the electrical panel wth
the sensing elenent in the return air

.11.12 Condensat e Punp

The condensate punp shall have a mninum capacity of 378 L/hr at 6 m (100
GPH at 20 feet). Punp assenbly shall be conplte with integral float

swi tch, punp, notor assenbly and reservoir

.11.13 Snmoke Det ect or

The snoke detector shall i mediately shut down the environnental control
system and activate the al arm system when activated. The snoke detector
shall be nounted in the electrical panel with the sensing elenent in the
return air conpartnent.

.12 TERM NAL UNI TS

12,1 Vertical Stack Fan-Coil Units

a. System Description: Stack fan coil units, 2 pipe for
furred-in cabinets that are floor nmounted in nulti-story buildings.
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b. Quality Assurance: Units shall be tested and certified in
accordance wit ARl standard 440, latest edition. Al units shal
be UL and CSA approved. Each coil shall be factory tested for

| eakage at 350 psig air pressure with coil subnerged in water.

I nsul ation and adhesi ve shall neet NFPA-90A requirenent for flane
spread and snoke generation. All equipnent wiring shall conply
with NEC requirenents.

c. Delivery, Storage and Handling: Unit shall be handl ed and
stored in accordance with the manufacturer's instructions.

2.12. 1.1 Pr oduct s

a. General: Factory assenbled, stack fan coil units. units are
complete with water coils, fans, notors, drain pan, and al
required wiring, piping, controls, and special features.

b. Furred-lIn Stack Unit: The unit shall be constructed of 18-ga
gal vani zed steel frame and 18-ga gal vani zed st eel back panel. The
fan coil is open or enclosed for furred-in installation. These
units are designed to have the wall board applied directly to the
unit surface and all openings have standard “in. thick
neoprene-coated, glass fiber insulation. Units have

doubl e-defl ecti on al um num di scharge grilles and pai nted, stanped
(standard) aluminumreturn air grille panel. Renovable return air
grille provides access to all internal piping and wring.
Controls are provided with a quick-disconnect plug for field
nmounting on unit.

c. Drain Pan: Drain pan shall be forned of 18 gage steel and
shall be coated inside with fire-retardant cl osed-cell foam

i nsulation. Water never touches the netal pan elininating the
possibility of corrosion. The drain is factory piped to the drain
riser that has a renovable "P-trap" allow ng easy cl eani ng.

d. Filter: Afilter track conplete with one inch thick throwaway
filters shall be installed in the unit.

e. Fan: Centrifugal fan shall be directly driven by an electric
notor. Fan wheel shall be double-width type with forward curved
bl ades and shall be statically and dynam cally bal anced. Fan
wheel and scroll shall be constructed of gal vani zed st eel

f. Coil: Coil shall have staggered “%inch OD copper tubes and

al umi num plate fins bonded to the tubes by nechani cal expansion
and shall be suitable for a working pressure of 250 psig. Coi
shal | be equi pped with a nmanual air vent and shall be piped to
supply and return risers with valves as specified on the equi pnent

drawi ngs. Piping between coil and risers shall include |oops to
conpensate for maxi numriser expansion and contraction of 1 %
i nches.

g. Controls and Safeties: Unit controls shall be nounted behind
the access door on the return air panel. Safeties: Unit fan
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notor shall be equi pped with integral notor protection
Thernostat and fan speed control shall be unit-nounted.

h. Operating Characteristics: A wunit with a rowsplit coil
installed in a 2-pipe system shall be capabl e of providing
sequenced cool i ng.

i. Electrical Requirenents: Standard unit shall operate on
115v- 1ph-60Hz el ectrical power supply.

j. Mtor: Fan notor shall be 3 speed, 115v-1ph-60Hz, pernmanent
split capacitor type, factory nounted on the bl ower housing.
Bearings shall be of the sleeve type with oil tubes and oversized
oil reservoir to assure positive lubrication and m ni num service
requirenents.

k. Special Features: A notorized 2-way control valve, automatic
flow control valve, and nmanual shutoff valves shall be nounted at
the factory

Doubl e-defl ecti on supply grilles shall be finished with white
prinmer or chanpagne-beige paint. Additional doubl e-defl ection
supply grilles shall be furnished for field installation

Fused or un-fused di sconnect switch shall be provided for field
installation. Switch shall be suitable for single phase. 60
Hertz service for 115, 208, 240 or 277 volts as specified on the
equi pnent schedul e.

The annul ar end of the insulation towards the coil side shall be
seal ed to prevent condensate from being sucked in by capillary
action at the ends of the insulation.

2.12.2 Variable Air Volune (VAV) Terminal Units

VAV terminal units shall be the type, size, and capacity shown and shall be
nounted in the ceiling or wall cavity. Actuators and controls shall be as
specified in paragraph CONTROLS. Unit enclosures shall be constructed of
gal vani zed steel not lighter than 0.85 mm (22 gauge or al um num sheet not
lighter than 1.3 mm (18 gauge). Units with flowlimters are not
acceptable. Unit air volunme shall be factory preset and readily field

adj ustabl e without special tools. A flow chart shall be attached to each
unit. Acoustic performance of the terminal units shall be based upon units
tested according to ARl 880. Sound power |evel shall be as indicated.

Di scharge sound power shall be shown for mninmumand 375 Pa (1-1/2 inches
wat er gauge) inlet static pressure. Acoustical lining shall be according
t o NFPA 90A.

.12.2.1 Vari abl e Vol une, Single Duct

Vari abl e volune, single duct, termnal units shall be provided with a
calibrated air volume sensing device, air valve or danmper, actuator, and
accessory relays. Units shall control air volune to within plus or mnus 5
percent of each air set point volunme as determined by the thernbstat with
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variations in inlet pressures from200 to 1500 Pa (3/4 to 6 inch water
gauge). Internal resistance of units shall not exceed 100 Pa (0.4 inch
wat er gauge) at nmaxi mum flow range. External differential pressure taps
separate fromthe control pressure taps shall be provided for air flow
nmeasurenent with a 0 to 250 Pa (0 to 1 inch water gauge) range. Unit
vol une controller shall be nornmally closed upon | oss of electricity.

.12.2.2 Del et ed

.13 FACTORY PAI NTI NG

Units which are not of gal vani zed construction according to ASTM A 123/ A
123M or ASTM A 924/ A 924M shall be factory painted with a corrosion
resisting paint finish. Internal and external ferrous netal surfaces shal
be cl eaned, phosphatized and coated with a paint finish which has been
tested according to ASTM B 117, ASTM D 1654, and ASTM D 3359. Evi dence of
sati sfactory paint performance for a mnimum of 125 hours for units to be
installed indoors and 500 hours for units to be installed outdoors shall be
submtted. Rating of failure at the scribe mark shall be not |ess than 6,
average creepage not greater than 3 mm Rating of the inscribed area shal
not be less than 10, no failure. On units constructed of gal vani zed stee
whi ch have been wel ded, exterior surfaces of welds or welds that have
burned through fromthe interior shall receive a final shop docket of
zinc-rich protective paint according to ASTM D 520 Type |

14 DESI CCANT DEHUM DI FI ER

a. Dehumdifier shall be of the non-cycling sorption type with
singl e desiccant rotary structure. The casing shall be fabricated
as a unitized body with wel ded al um num construction. Access
panel shall allow access for inspection or servicing wthout

di sconnecting ducting or electrical wiring. Air flow bal ancing
danmpers shall be furnished

b. The rotary structure shall be a nonolithic fabricated extended
surface conposite consisting of inert silicates reinforced with
uniformdi aneter glass fibers. The fabricated structure shall be
smoot h and continuous in the direction of air flow w thout
interruptions or sandwi ch layers which restrict airflow or create
a | eakage path at joining surfaces. Desiccant shall not channel
cake or fracture due to repeated tenperature and noi sture cycling.
The materials of construction shall be non-toxic.

c. Full face contact pressure seals shall be provided to separate
the process and reactivation airstreans and elimnate detrinmenta

| eake of air or noisture with static pressure differentials of up
to 746 Pa (3 inches water gauge).

d. Dehumidifier shall be factory assenbled, fully automatic,
conpl ete with desiccant wheel, reactivation heaters, reactivation
energy control system roughing filters, notors, fans
non-ratcheting desiccant drive unit, autonmatic controller and al
conponents' auxiliaries. Heat control shall be stepless solid
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state proportioning type and air volune shall be regul ated by
vari abl e speed control of the reactivation fan. Dehunidifier
shal |l be functionally tested at the manufacturer's factory and
shi pped conplete with all conponents necessary to nmintain norna
operation.

PART 3 EXECUTI ON
3.1 | NSTALLATI ON

Work shall be installed as shown and according to the manufacturer's
di agranms and reconmmendati ons.

3.1.1 Pi pi ng

Pipe and fitting installation shall conformto the requirenments of ASME
B31.1. Pipe shall be cut accurately to neasurenents established at the
jobsite, and worked into place w thout springing or forcing, conpletely
clearing all w ndows, doors, and other openings. Cutting or other
weakeni ng of the building structure to facilitate piping installation wll
not be permtted without witten approval. Pipe or tubing shall be cut
square, shall have burrs renpved by ream ng, and shall permt free
expansi on and contraction w thout causing damage to the building structure,
pi pe, joints, or hangers. Changes in direction shall be nade with
fittings, except that bending of pipe 100 mm (4 inches) and smaller wll
be permitted, provided a pipe bender is used and wi de sweep bends are
formed. The centerline radius of bends shall not be |less than 6 dianeters
of the pipe. Bent pipe showi ng kinks, winkles, flattening, or other

mal formations will not be accepted. Horizontal supply nains shall pitch
down in the direction of flow as indicated. The grade shall be not |ess
than 2 Mfmin 1 m Reducing fittings shall be used for changes in pipe
sizes. (Open ends of pipelines and equi pnent shall be capped or plugged
during installation to keep dirt or other foreign materials out of the
system Pipe not otherw se specified shall be uncoated. Connections to
appl i ances shall be nade with nalleable iron unions for steel pipe 65 mm
(2-1/2 inches) or less in diameter, and with flanges for pipe 80 mm (3
inches) and larger. Connections between ferrous and copper piping shal
be electrically isolated fromeach other with dielectric unions or flanges.
Al piping located in air plenuns shall conformto NFPA 90A requirenents.
Pipe and fittings installed in inaccessible conduits or trenches under
concrete floor slabs shall be wel ded.

3.1.1.1 Joints

a. Threaded Joints: Threaded joints shall be nade with tapered
threads and nade tight with a stiff mxture of graphite and oil or
pol ytetrafl uoroet hyl ene tape or equivalent thread joint conpound
or material, applied to the nale threads only.

b. Soldered Joints: Joints in copper tubing shall be cut square with
ends reaned, and all filings and dust wi ped frominterior of pipe.
Joints shall be soldered with 95/5 sol der or brazed with silver
sol der applied and drawn through the full fitting length. Care
shal | be taken to prevent annealing of tube or fittings when
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maki ng connections. Joints 65 mm (2-1/2 inches) and |arger shal
be made with heat uniformy around the entire circunference of the
joint with a multi-flanme torch. Connections in floor slabs shal
be brazed. Excess solder shall be wi ped fromjoint before sol der
hardens. Solder flux shall be liquid or paste form non-corrosive
and conformto ASTM B 813.

c. Wlded Joints: Welding shall be according to qualified procedures
using qualified welders and wel ding operators. Procedures and
wel ders shall be qualified according to ASME BPV | X. Wel ding
procedures qualified by others and wel ders and wel di ng operators
qual i fied by another operator nmay be permtted by ASME B31.1
Structural nmenbers shall be wel ded according to Section 05055
VEELDI NG, STRUCTURAL. All welds shall be permanently identified by
inmprinting the welder's or wel ding operator's assigned synbol
adjacent to the weld. Welded joints shall be fusion wel ded unl ess
otherwi se required. Changes in direction of piping shall be nade
with welding fittings only; mtering or notching pipe to form
el bows and tees or other simlar type construction will not be
permtted. Branch connections nay be nmade with either wel ding
tees or branch outlet fittings. Branch outlet fittings shall be
forged, flared for inprovenent of flow where attached to the run
and reinforced agai nst external strains. Beveling, alignnent,
heat treatnent and inspection of weld shall conformto ASME B31l.1
Wel d defects shall be renpbved and repairs nade to the weld, or
the weld joints shall be entirely renoved and rewel ded.
El ectrodes shall be stored and dried according to AWs D1.1 or as
recommended by the manufacturer. Electrodes that have been wetted
or that have lost any of their coating shall not be used.

3.1.1.2 FIl anges and Uni ons

Except where copper tubing is used, union or flanged joints shall be
provided in each line inmedi ately preceding the connection to each piece of
equi pnent or material requiring maintenance such as coils, punps, control
val ves, and other simlar itens.

3.1.2 Supports
3.1.2.1 CGenera

Hangers used to support piping 50 nm (2 inches) and larger shall be
fabricated to pernit adequate adjustnent after erection while stil
supporting the | oad. Pipe guides and anchors shall be installed to keep
pi pes in accurate alignnent, to direct the expansion novenent, and to
prevent buckling, swaying, and undue strain. Piping subjected to vertica
noverment when operating tenperatures exceed anbi ent tenperatures shall be
supported by variable spring hangers and supports or by constant support
hangers.

3.1.2.2 Sei sm ¢ Requirenments (Pipe Supports and Structural Bracing)
Pi pi ng and attached val ves shall be supported and braced to resist seisnmc

| oads as specified under Sections 13080 SElI SM C PROTECTI ON FOR
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M SCELLANEQUS EQUI PMENT and 15070 SElI SM C PROTECTI ON FOR MECHANI CAL

EQUI PMENT. Structural steel required for reinforcement to properly support
pi pi ng, headers, and equi pnent but not shown shall be provided under this
section. Material used for support shall be as specified under Section
05210 STEEL JA STS.

.1.2.3 Pi pe Hangers, Inserts and Supports

Pi pe hangers, inserts, and supports shall conformto MSS SP-58 and MBS SP-69,
except as nodified herein. Types 5, 12, and 26 shall not be used.

a. Hangers: Type 3 shall not be used on insul ated piping.

b. Inserts: Type 18 inserts shall be secured to concrete forns
before concrete is placed. Continuous inserts which allow nore
adj ustnent may be used if they otherw se neet the requirenents for
Type 18 inserts.

c. GCddanps: Type 19 and 23 C-clanps shall be torqued per MSS SP-69
and have both | ocknuts and retaining devices, furnished by the
manufacturer. Field-fabricated Cclanp bodies or retaining
devi ces are not acceptabl e.

d. Angle Attachnments: Type 20 attachnents used on angl es and
channel s shall be furnished with an added nal | eabl e-iron hee
pl ate or adapter.

e. Hangers: Type 24 may be used only on trapeze hanger systens or on
fabricated franes

f. Type 39 saddles shall be used on all insulated pipe 100 nm (4
inches) and l|arger when the tenperature of the mediumis above
15.5 degrees C. Type 39 saddles shall be welded to the pipe.

g. Type 40 shields shall
(1) be used on all insulated pipes |ess than 100 mm (4 inches).

(2) be used on all insulated pipes 100 mm (4 inches) and |arger
when the tenperature of the nediumis 15.5 degrees C or |ess.

(3) have a high density insert for pipe 50 nm (2 inches) and

| arger, and for snaller pipe when the insulation shows signs of
bei ng visibly conpressed, or when the insulation or jacket shows

visible signs of distortion at or near the type 40 shield. High
density inserts shall have a density of 144 kg/cubic nmeter (9 pcf)
or greater.

h. Horizontal Pipe Supports: Horizontal pipe supports shall be
spaced as specified in MSS SP-69 and a support shall be installed
not over 300 mm (1 foot) fromthe pipe fitting joint at each
change in direction of the piping. Pipe supports shall be spaced
not over 1.5 m apart at valves. Pipe hanger |oads suspended from
steel joist with hanger | oads between panel points in excess of
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220 N (50 pounds) shall have the excess hanger | oads suspended
from panel points.

i. Vertical Pipe Supports: Vertical pipe shall be supported at each
floor, except at slab-on-grade, and at intervals of not nore than
5 m, not nore than 2.4 m fromend of risers, and at vent
term nations.

j. Pipe GQuides: Type 35 guides using steel reinforced
pol ytetrafl uoroethyl ene (PTFE) or graphite slides shall be
provi ded where required to all ow | ongi tudi nal pipe novenent.
Lateral restraints shall be provided as required. Slide materials
shal |l be suitable for the system operating tenperatures,
at nospheric conditions, and bearing | oads encountered.

k. Steel Slides: Wiere steel slides do not require provisions for
restraint of l|ateral novenent, an alternate guide nethod nay be
used. On piping 100 mMm (4 inches) and larger with medium 15.5
degrees C or greater, a Type 39 saddle may be wel ded to the pipe
and freely rest on a steel plate. On piping under 100 nm (4
inches), a Type 40 protection shield may be attached to the pipe
or insulation and freely rest on a steel slide plate.

I. High Tenperature Guides with Cradles: Were there are high system
tenperatures and welding to piping is not desirable, the Type 35
gui de shall include a pipe cradle, welded to the guide structure
and strapped securely to the pipe. The pipe shall be separated
fromthe slide material by at |least 100 nm or by an anount
adequate for the insulation, whichever is greater.

m Insulated Pipe: Insulation on horizontal pipe shall be continuous
t hrough hangers for hot and cold piping. Oher requirenents on
i nsul ated pipe are specified in Section 15080 THERMAL | NSULATI ON
FOR MECHANI CAL SYSTEMS.

1.3 Anchor s

Anchors shall be provided wherever necessary or indicated to |ocalize
expansion or to prevent undue strain on piping. Anchors shall consist of
heavy steel collars with lugs and bolts for clanping and attachi ng anchor
braces, unless otherw se indicated. Anchor braces shall be installed in
the nost effective nanner to secure the desired results using turnbuckles
where required. Supports, anchors, or stays shall not be attached where
they will injure the structure or adjacent construction during installation
or by the weight of expansion of the pipeline.

. 1.4 Pi pe Sl eeves

Sl eeves shall not be installed in structural menbers except where indicated
or approved. Rectangular and square openings shall be as detailed. Each
sl eeve shall extend through its respective wall, floor, or roof, and shal
be cut flush with each surface. Pipes passing through concrete or masonry
wal | or concrete floors or roofs shall be provided with pipe sleeves fitted
into place at the tine of construction. Unless otherw se indicated,
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sl eeves shall provide a minimumof 6 mm all-around cl earance between bare
pi pe and sl eeves or between jacket over insulation and sleeves. Sleeves in
bearing walls, waterproofing nmenbrane floors, and wet areas shall be stee
pi pe or cast iron pipe. Sleeves in non-bearing walls, floors, or ceilings
may be steel pipe, cast iron pipe, galvanized sheet netal with | ock-type

| ongi t udi nal seam and of the nmetal thickness indicated, or noisture
resistant fiber or plastic. Except in pipe chases or interior walls, the
annul ar space between pi pe and sl eeve or between jacket over insulation and
sleeve, in non-fire rated walls, shall be sealed as indicated and specified
in Section 07900 JO NT SEALI NG  Pipes passing through wall waterproofing
nmenbrane shall be sl eeved as specified above, and a waterproofing cl anmpi ng
flange shall be installed as indicated.

.1.4.1 Roof and Fl oor Sl eeves

Pi pes passing through roof or floor waterproofing nmenbrane shall be
installed through a 17-ounce copper sleeve or a 0.8 nm thick al um num

sl eeve, each within an integral skirt or flange. Flashing sleeve shall be
suitably formed, and skirt or flange shall extend not |ess than 200 mm
fromthe pipe and shall be set over the roof or floor nenbrane in a
trowel ed coating of bitum nous cenment. Unless otherw se shown, the
flashing sl eeve shall extend up the pipe a mnimumof 50 mm above hi ghest
floor level or a mnimmof 250 nm above the roof. The annul ar space
between the flashing sleeve and the bare pipe or between the flashing

sl eeve and the netal -jacket-covered insulation shall be seal ed as

i ndicated. Pipes up to and including 250 mm (10 inches) in dianeter
passi ng through roof or floor waterproofing nenbrane nmay be installed

t hrough a cast iron sleeve with caul king recess, anchor lugs, flashing
clanp device, and pressure ring with brass bolts. Waterproofing nenbrane
shal |l be clanped into place and seal ant shall be placed in the caul ki ng
recess. In lieu of a waterproofing clanping flange and caul ki ng and
seal i ng of annul ar space between pipe and sl eeve or conduit and sl eeve, a
nodul ar mechani cal type sealing assenbly may be installed. Seals shal
consi st of interlocking synthetic rubber |inks shaped to continuously fill
t he annul ar space between the pipe/conduit and sleeve with corrosion
protected carbon steel bolts, nuts, and pressure plates. Links shall be

| oosely assenbled with bolts to forma continuous rubber belt around the
pipe with a pressure plate under each bolt head and each nut. After the
seal assenbly is properly positioned in the sleeve, tightening of the bolt
shal | cause the rubber sealing elenments to expand and provide a waterti ght
seal between the pipe/conduit and the sleeve. Each seal assenbly shall be
sized as recommended by the manufacturer to fit the pipe/conduit and sl eeve
i nvol ved.

.1.4.2 Fire Sea

Where pipes pass through firewalls, fire partitions, or floors, a fire sea
shal |l be provided as specified in Section 07840 FlI RESTOPPI NG

.1.4.3 Escut cheons
Escut cheons shall be provided at finished surfaces where exposed piping,

bare or insul ated, passes through floors, walls, or ceilings except in
boiler, utility, or equipnment roons. Where sleeves project slightly from
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floors, special deep-type escutcheons shall be used. Escutcheons shall be
secured to pipe or pipe covering.

.1.5 Condensat e Drain Lines

Water seals shall be provided in the condensate drain fromall units. The
depth of each seal shall be 50 mrm plus 0.1 mmfor each Pa, of the tota
static pressure rating of the unit to which the drain is connected. Water
seal s shall be constructed of 2 tees and an appropriate U-bend with the
open end of each tee plugged. Pipe cap or plug cleanouts shall be provided
where indicated. Drains indicated to connect to the sanitary waste system
shal | be connected by an indirect waste fitting. Air conditioner drain
lines shall be insulated as specified in Section 15080 THERVAL | NSULATI ON
FOR MECHANI CAL SYSTEMS.

.1.6 Pi pe- Al i gnnent Qui des

Pi pe-al i gnnent gui des shall be provided where indicated for expansion

| oops, offsets, and bends and as recommended by the nmanufacturer for
expansion joints, not to exceed 1.5 m on each side of each expansion
joint, and in lines 100 mm (4 inches) or smaller not nore than 600 mMm on
each side of the joint.

1.7 Air Vents and Drains
L1.7.1 Vent s

Air vents shall be provided at high points, on water coils, and where
i ndi cated to ensure adequate venting of the piping system

.1.7.2 Dr ai ns

Drai ns shall be provided at | ow points and where indicated to ensure
conpl ete drainage of the piping. Drains shall be accessible, and shal
consi st of nipples and caps or plugged tees unless otherw se indicated.

.1.8 Val ves

I solation gate or ball valves shall be installed on each side of each piece
of equi pnment such as punps, heaters, heating or cooling coils, and other
simlar itens, at the nidpoint of all |ooped nmains, and at any other points
i ndicated or required for draining, isolating, or sectionalizing purposes.

I solation valves nmay be onmitted where bal ancing cocks are installed to
provi de both bal ancing and isolation functions. Each valve except check
val ves shall be identified. Valves in horizontal |ines shall be installed
with stens horizontal or above

. 1.9 Equi pnent and Installation

Frames and supports shall be provided for tanks, conpressors, punps,

val ves, air handling units, fans, coils, danpers, and other simlar itens
requiring supports. Air handling units shall be floor nmounted or ceiling
hung, as indicated. The nethod of anchoring and fastening shall be as
detail ed. Floor-nounted equi pnent, unless otherw se indicated, shall be
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set on not |less than 150 mm (6 inch) concrete pads or curbs doweled in

pl ace. Concrete foundations for circulating punps shall be heavy enough to
mnimze the intensity of the vibrations transmtted to the piping and the
surroundi ng structure, as reconmended in witing by the punp nanufacturer
In lieu of a concrete pad foundation, a concrete pedestal block with

i sol ators placed between the pedestal block and the floor nmay be provided.
The concrete foundati on or concrete pedestal block shall be of a mass not

| ess than three tines the weight of the conponents to be supported. Lines
connected to the punp nounted on pedestal blocks shall be provided with
flexible connectors. Foundation drawi ngs, bolt-setting information, and
foundati on bolts shall be furnished prior to concrete foundation
construction for all equipnent indicated or required to have concrete
foundati ons. Concrete for foundations shall be as specified in Section
03300 CAST- | N- PLACE STRUCTURAL CONCRETE

.1.10 Access Panel s

Access panels shall be provided for conceal ed val ves, vents, controls,
danpers, and itens requiring inspection or maintenance. Access panels
shal |l be of sufficient size and |ocated so that the conceal ed itens may be
servi ced and mai ntained or conpletely renpved and replaced. Access panels
shal |l be as specified in Section 05500 M SCELLANEQUS METALS.

.1.11 Fl exi bl e Connectors

Pre-insul ated flexible connectors and flexi ble duct shall be attached to
ot her conponents in accordance with the latest printed instructions of the
manuf acturer to ensure a vapor tight joint. Hangers, when required to
suspend the connectors, shall be of the type recommended by the connector
or duct manufacturer and shall be provided at the intervals recomended.

.1.12 Sl eeved and Franmed Openi ngs

Space between the sleeved or framed opening and the duct or the duct

i nsul ation shall be packed as specified in Section 07840 FlI RESTOPPI NG for
fire rated penetrations. For non-fire rated penetrations, the space shal
be packed as specified in Section 07900 JO NT SEALI NG

.1.13 Met al Duct wor k

Installati on shall be according to SMACNA HVAC Duct Const Stds unl ess

ot herwi se indicated. Duct supports for sheet netal ductwork shall be
according to SMACNA HVAC Duct Const Stds, unl ess otherw se specified.
Friction beam cl anps indicated in SMACNA HVAC Duct Const Stds shall not be
used. Risers on high velocity ducts shall be anchored in the center of the
vertical run to allow ends of riser to nove due to thernmal expansion.
Supports on the risers shall allow free vertical noverment of the duct.
Supports shall be attached only to structural fram ng nmenbers and concrete
sl abs. Supports shall not be anchored to netal decking unless a nmeans is
provi ded and approved for preventing the anchor from puncturing the netal
decki ng. Where supports are required between structural fram ng nenbers,
suitable internediate netal framing shall be provided. Were C-clanps are
used, retainer clips shall be provided.
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3.1.14 Acoustical Duct Lining

Lining shall be applied in cut-to-size pieces attached to the interior of
the duct with nonflammable fire resistant adhesive conformng to ASTM C 916,
Type |, NFPA 90A, UL 723, and ASTM E 84. Top and bottom pi eces shall |ap
the side pieces and shall be secured with wel ded pins, adhered clips of
nmetal, nylon, or high inpact plastic, and speed washers or wel di ng cup-head
pins installed according to SMACNA HVAC Duct Const Stds. Welded pins,

cup- head pins, or adhered clips shall not distort the duct, burn through
nor mar the finish or the surface of the duct. Pins and washers shall be
flush with the surfaces of the duct liner and all breaks and punctures of
the duct liner coating shall be sealed with the nonflammable, fire

resi stant adhesive. Exposed edges of the liner at the duct ends and at
other joints where the Iining will be subject to erosion shall be coated
with a heavy brush coat of the nonflanmable, fire resistant adhesive, to
prevent del am nation of glass fibers. Duct |iner may be applied to flat
sheet netal prior to form ng duct through the sheet metal brake. Lining at
the top and bottom surfaces of the duct shall be additionally secured by
wel ded pins or adhered clips as specified for cut-to-size pieces. O her
net hods indi cated in SMACNA HVAC Duct Const Stds to obtain proper
installation of duct liners in sheet netal ducts, including adhesives and
fasteners, will be acceptable.

.1.15 Dust Contr ol

To prevent the accunul ation of dust, debris and foreign naterial during
construction, tenporary dust control protection shall be provided. The
di stribution system (supply and return) shall be protected with tenporary
seal -offs at all inlets and outlets at the end of each day's work.
Tenporary protection shall remain in place until systemis ready for
startup.

.1.16 I nsul ation

Thi ckness and application of insulation naterials for ductwork, piping, and
equi pnrent shall be according to Section 15080 THERVAL | NSULATI ON FOR
MECHANI CAL SYSTEMS.

.1.17 Duct Test Hol es

Hol es with closures or threaded holes with plugs shall be provided in ducts
and pl enuns as indicated or where necessary for the use of pitot tube in
bal ancing the air system Extensions, conplete with cap or plug, shall be
provi ded where the ducts are insul ated.

.1.18 Power Roof Ventil ator Mounting

Foamed 13 mm (1/2 inch) thick, closed-cell, flexible elastoner insulation
shal |l cover width of roof curb nmounting flange. Were wood nailers are
used, holes shall be pre-drilled for fasteners.

.1.19 Power Transni ssion Conponents Adj ust nment

V-belts and sheaves shall be tested for proper alignnent and tension prior
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to operation and after 72 hours of operation at final speed. Belts on
drive side shall be uniformy |oaded, not bouncing. Alignnment of direct
driven couplings shall be to within 50 percent of manufacturer's naxi mum
al | owabl e range of msalignment.

.2 FI ELD PAI NTI NG AND COLOR CODE MARKI NG

Finish painting of items only prined at the factory, surfaces not
specifically noted otherw se, and col or code marking for piping shall be as
specified in Section 09900 PAINTI NG GENERAL.

.3 Pl PI NG HYDROSTATI C TEST

After cleaning, water piping shall be hydrostatically tested at a pressure
equal to 150 percent of the total system operating pressure for period of
time sufficient to inspect every joint in the systemand in no case |ess
than 2 hours. Leaks shall be repaired and piping retested until test is
successful. No |loss of pressure will be allowed. Leaks shall be repaired
by re-wel ding or replacing pipe or fittings. Caulking of joints will not
be permitted. Concealed and insulated piping shall be tested in place

bef ore covering or concealing.

.4 DUCTWORK LEAK TEST

Ductwork | eak test shall be perfornmed for the entire air distribution and
exhaust system including fans, coils, filters, etc. Test procedure,
apparatus, and report shall conformto SMACNA Leakage Test Ml . The

maxi mum al | owabl e | eakage rate is 5 percent of total airflow Ductwork

| eak test shall be conpleted with satisfactory results prior to applying
i nsul ation to ductwork exterior

.5 CLEANI NG AND ADJUSTI NG

Pi pes shall be cleaned free of scale and thoroughly flushed of foreign
matter. A tenporary bypass shall be provided for water coils to prevent
flushing water from passing through coils. Strainers and val ves shall be

t horoughly cleaned. Prior to testing and bal ancing, air shall be renoved
fromwater systens by operating the air vents. Tenporary neasures, such as
pi ping the overflow fromvents to a collecting vessel shall be taken to
avoi d water damage during the venting process. Air vents shall be plugged
or capped after the system has been vented. Inside of roomfan-coil units,
ducts, plenuns, and casing shall be thoroughly cleaned of debris and bl own
free of small particles of rubbish and dust and then shall be vacuum

cl eaned before installing outlet faces. Equipnent shall be w ped cl ean,
with traces of oil, dust, dirt, or paint spots renoved. Tenporary filters
shal |l be provided prior to startup of all fans that are operated during
construction, and new filters shall be installed after all construction
dirt has been renoved fromthe building, and the ducts, plenunms, casings,
and other itens specified have been vacuum cl eaned. System shall be

mai ntained in this clean condition until final acceptance. Bearings shal
be properly lubricated with oil or grease as recomended by the
manufacturer. Belts shall be tightened to proper tension. Control valves
and other m scel | aneous equi pnent requiring adjustment shall be adjusted to
setting indicated or directed. Fans shall be adjusted to the speed
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i ndi cated by the manufacturer to neet specified conditions.
.6  TESTING ADJUSTI NG AND BALANCI NG

Testing, adjusting, and bal ancing shall be as specified in Section 15990
TESTI NG, ADJUSTI NG AND BALANCI NG OF HVAC SYSTEMS. Testing, adjusting, and
bal anci ng shall begin only when the air supply and distribution, including
controls, has been conpleted, with the exception of performance tests.

.7 PERFORVANCE TESTS

After testing, adjusting, and bal anci ng has been conpl eted as specified,
each systemshall be tested as a whole to see that all itens perform as
integral parts of the systemand tenperatures and conditions are evenly
control | ed throughout the building. Corrections and adjustnents shall be
made as necessary to produce the conditions indicated or specified.
Capacity tests and general operating tests shall be conducted by an

experi enced engi neer. Tests shall cover a period of not |ess than 2days
for each system and shall denpbnstrate that the entire systemis functioning
according to the specifications. Coincidental chart recordings shall be
made at points indicated on the drawings for the duration of the tine

peri od and shall record the tenperature at space thernpbstats or space
sensors, the humdity at space humi di stats or space sensors and the anbient
tenperature and humdity in a shaded and weat her protected area.

. 8 FI ELD TRAI NI NG

The Contractor shall conduct a training course for operating and

mai nt enance personnel as designated by the Contracting Oficer. Training
shal | be provided for a period of 16 hours of nornmal working tine and shal
start after the systemis functionally conplete but prior to the
performance tests. The field instruction shall cover all of the itens
contained in the approved Qperating and Mai ntenance Instructions.

-- End of Section --
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SECTI ON 16264A

DI ESEL- CENERATOR SET, STATI ONARY

PART 1  GENERAL
1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.
AMERI CAN NATI ONAL STANDARDS | NSTI TUTE (ANSI )
ANSI Cl12.11 (1987; R 1993) Instrunment Transforners for
Revenue Metering, 10 kV BIL through 350 kV
BIL (0.6 kV NSV t hrough 69 kV NSV)

ANSI C39.1 (1981; R 1992) Requirenents for Electrica
Anal og I ndicating Instrunents

AMERI CAN SCCI ETY FOR TESTI NG AND MATERI ALS ( ASTM

ASTM A 53 (1998) Pipe, Steel, Black and Hot-D pped,
Zi nc- Coat ed, Wl ded and Seanl ess

ASTM A 106 (1997a) Seamnl ess Carbon Steel Pipe for
H gh- Tenperature Service

ASTM A 135 (1997) Electric-Resistance-Wl ded Stee
Pi pe

ASTM A 181/ A 181M (1995b) Carbon Steel Forgings for

Cener al - Pur pose Pi pi ng

ASTM A 234/ A 234M (1997) Piping Fittings of Wought Carbon
Steel and Alloy Steel for Mderate and
H gh Tenperature Service

ASTM D 975 (1996a) Diesel Fuel Gls

ASME | NTERNATI ONAL ( ASME)

ASME B16. 3 (1992) Malleable Iron Threaded Fittings

ASME B16.5 (1996; B16.5a) Pi pe Flanges and Fl anged
Fittings NPS 1/2 thru NPS 24

ASME B16. 11 1996) Forged Fittings, Socket-Wlding and
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Thr eaded

ASME B31.1 (1998) Power Piping

ASME BPV VIII Div 1 (1998) Boiler and Pressure Vessel Code;
Section VIII, Pressure Vessels Division 1

- Basi c Coverage

ASME BPV | X (1998) Boiler and Pressure Vessel Code;
Section | X, Welding and Brazing
Qualifications

ELECTRI CAL GENERATI NG SYSTEMs ASSCOCI ATI ON ( EGSA)

EGSA 101P (1995) Performance Standard for Engi ne
Driven Cenerator Sets

| NSTI TUTE OF ELECTRI CAL AND ELECTRONI CS ENJ NEERS (| EEE)
| EEE C2 (1997) National Electrical Safety Code

| EEE Std 1 (1986; R 1992) General Principles for
Tenperature Linmts in the Rating of
El ectric Equi pmrent and for the Eval uation
of Electrical Insulation

| EEE Std 81 (1983) Guide for Measuring Earth
Resistivity, Gound | npedance, and Earth
Surface Potentials of a Gound System

(Part 1

| EEE Std 100 (1996) | EEE Standard Dictionary of
El ectrical and El ectronics Terns

| EEE Std 120 (1989) Electrical Measurenents in Power
Crcuits

| EEE Std 519 (1992) Harnonic Control in Electrical

Power Systens

MANUFACTURERS STANDARDI ZATI ON SOCI ETY OF THE VALVE AND FI TTI NGS
| NDUSTRY ( MSS)

MSS SP- 58 (1993) Pi pe Hangers and Supports -
Mat eri al s, Design and Manufacture

MSS SP- 69 (1996) Pi pe Hangers and Supports -
Sel ection and Application

MSS SP- 80 (1997) Bronze Gate, d obe, Angle and Check
Val ves

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)
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NEVA AB 1 (1993) Mol ded Case Circuit Breakers and
Mol ded Case Switches
NEMVA | CS 2 (1993) Industrial Control and Systens
Controllers, Contactors, and Overl oad
Rel ays Rated Not More Than 2,000 Volts AC
or 750 Volts DC

NEMA | CS 6 (1993) Industrial Control and Systens,
Encl osures

NEVA MG 1 (1993; Rev 1; Rev 2; Rev 3 Rev 4) Modtors
and Generators

NEMA SG 3 (1995) Power Switching Equi pnent
NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)

NFPA 30 (2000; Errata TIA 96-2) Flammuabl e and
Conbusti bl e Li qui ds Code

NFPA 37 (1998) Installation and Use of Stationary
Conbusti on Engi nes and Gas Tur bi nes

NFPA 70 (1999) National Electrical Code

SCOCI ETY OF AUTOMOTI VE ENG NEERS | NTERNATI ONAL ( SAE)

SAE ARP 892 (1965; R 1994) D-C Starter-Cenerator,
Engi ne
SAE J 537 (1996) Storage Batteries

UNDERWRI TERS LABCRATORI ES (UL)

UL 489 (1996; Rev thru Dec 1998) Mol ded- Case
Circuit Breakers, Ml ded-Case Sw tches,
and Circuit-Breaker Encl osures

UL 1236 (1994; Rev thru Dec 1997) Battery Chargers
for Charging Engine-Starter Batteries

.2 SUBM TTALS

CGovernment approval is required for submttals with a "G' designation;
submttals not having a "G' designation are for infornmation only. Wen
used, a designation following the "G' designation identifies the office
that will review the submittal for the Governnent. The follow ng shall be
subm tted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs
Layout

Dr awi ngs

SECTI ON 16264A Page 7
(P- Am 0005)



VBRFYO02

a. Base-nopunted equi pnent, conplete with base and attachnents
i ncludi ng anchor bolt tenplate and reconmended cl earances for
mai nt enance and operation

b. Starting system

c. Fuel system

d. Cooling system

e. Exhaust system

f. Electric wiring of relays, breakers, programmable
controllers, and switches including single line and wiring
di agr ans.

g. Lubrication system including piping, punps, strainers,
filters, heat exchangers for |ube oil and turbocharger cooling,

electric heater, controls and wiring.

h. Location, type, and description of vibration isolation
devi ces.

i. The safety system including wiring schenmatics.

j. One-line schematic and wiring diagrans of the generator
exciter, regulator, governor, and all instrunmentation

k. Panel |ayouts.

I. Munting and support for each panel and najor piece of
el ectrical equipnent.

m  Engi ne-generator set rigging points and lifting instructions.
Accept ance
Drawi ngs whi ch accurately depict the as-built configuration of
the installation, upon acceptance of the diesel-generator set
installation. Layout drawi ngs shall be revised to reflect the
as-built conditions and submtted with the as-built draw ngs.
SD- 03 Product Data

Per f or rance Tests

Cal cul ations of the engine and generator output power
capability, including efficiency and parasitic |oad data.

Sound Linitations
Sound power |evel data for the packaged unit operating at 100%

load in a free field environnent. The data should denonstrate
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conpliance with the sound linmtation requirements of this
speci fication.
Cener at or

Each generator KWrating and short circuit capacity (both
symmetric and asymretric).

Day Tank

Cal cul ations for the capacity of each day tank, including
al | ownances for recirculated fuel, usable tank capacity, and
duration of fuel supply.
Power Fact or

Cenerator capability curve showi ng generator kVA output (kWyvs.
kvar) for both | eading and | aggi ng power factors ranging fromO to
1.0.

Heat Rej ected to Engi ne- Generator Space

Manuf acturers data to quantify heat rejected to the space with
the engi ne generator set at rated capacity.

Ti me-Del ay on Al arns

The magni tude of nonitored val ues which define alarmor action
setpoints, and the tolerance (plus and/or ninus) at which the
devi ce activates the alarmor action

Cool i ng System

a. The maxi nrum and mini mum al | owabl e inl et tenperatures of the
cooling air.

b. The maxi num al | owabl e tenperature rise in the through the
cooling air across the engine.

c. The mininumallowable inlet fuel tenperature.
Manuf acturer's Catal og

Manuf acturer's standard catal og data describing and depicting
each engi ne-generator set and all ancillary equi pment in
sufficient detail to denonstrate specification conpliance.

Vi bration Isolation

Vi bration isolation system perfornmance data for the range of
frequenci es generated by the engi ne-generator set during operation
fromno load to full load and the maxi mum vibration transnmtted to
the floor. Description of seismc qualification of the
engi ne-generator nounting, base, and vibration isolation
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I nstructions

Instructions including: the nanufacturer's pre-start checkli st
and precautions; startup procedures for test node, nanual -start
node, and automatic-start node, (as applicable); running checks,
procedures, and precautions; and shutdown procedures, checks, and
precautions. |Instructions shall include procedures for
interrel ated equi pnent (such as heat recovery systens,
co-generation, |oad-shedding, and autonmatic transfer sw tches).
Instructions shall be weatherproof, lamnated in plastic, franed,
and posted where directed. Posted data shall include wiring and
control diagrans showi ng the key nmechani cal and el ectrical contro
el ements, and a diagranmmmatic |ayout of the system

Experi ence

St at enent showi ng that each conponent nanufacturer has a m ni num
of 3 years experience in the manufacture, assenbly and sal e of
conponents used with stationary diesel-engine generator sets for
comerci al and industrial use.

Statenent show ng that the engi ne-generator set
manuf act urer/assenbl er has a m ninum of 3 years experience in the
manuf acture, assenbly and sale of stationary diese
engi ne-generator sets for comrercial and industrial use.
Fi el d Engi neer

Aletter listing the qualifications, schools, formal training,
and experience of the field engineer.

Site Welding

A letter listing the welder qualifying procedures for each
wel der, conplete with supporting data such as test procedures
used, what was tested to, and a list of the names of all welders
and their qualifications synbols.
General Installation

A conpl ete copy of the manufacturer's installation procedures.
A detail ed description of the manufacturer's recommended break-in
procedur e.

Site Visit

A site visit letter stating the date the site was visited and
listing discrepancies found.

SD- 06 Test Reports

Onsite Inspection and Tests
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a. Aletter giving notice of the proposed dates of all onsite
i nspections and tests at |east 14 days prior to beginning tests.

b. A detailed description of the Contractor's proposed
procedures for onsite tests including the test including the test
plan and a listing of equipnent necessary to performthe tests.
Submi ssion shall be at |east 30 days prior to beginning tests.

c. Six copies of the onsite test data described belowin 216 x
279 mm 3-ring binders with a separate section for each test.
Sections shall be separated by dividers with tabs. Data plots
shal |l be full size 216 x 279 mm nininmun), showing all grid |lines
with full resolution.

(1) A description of the procedures for onsite tests.

(2) A list of equipnent used, with calibration certifications.

(3) A copy of neasurenents taken, with required plots and
gr aphs.

(4) The date of testing.

(5) The paraneters verified

(6) The condition specified for the paraneter.

(7) The test results, signed and dat ed.

(8) A description of all adjustnents nade.

SD-07 Certificates

Vi bration Isolation

Torsi onal analysis including prototype testing or cal cul ations
which certify and denonstrate that no danagi ng or dangerous
torsional vibrations will occur when the prinme nover is connected
to the generator, at synchronous speeds, plus/nmnus 10%

Prot otype Tests

Manufacturer's standard certification that prototype tests were
perforned for the generator nodel proposed.

Reliability and Durability

Docunent ati on which cites engines and generators in simlar
service to denonstrate conpliance with the requirenents of this
specification. Certification does not exclude annua
technol ogi cal inprovenents nade by a nmanufacturer in the basic
standard nodel set on which experience was obtained, provided
parts interchangeability has not been substantially affected and
the current standard nodel neets all the performance requirenents
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of this specification. For each different set, 2 like sets shal
have perforned satisfactorily in a stationary power application

i ndependent and separate fromthe physical |ocation of the
manufacturer's and assenbler's facilities, for a mninmmof 2
consecutive years without any failure to start, including periodic
exercise. The certification shall state that for the set proposed
to neet this specification, there were no failures resulting in
downtine for repairs in excess of 72 hours or any failure due to
overheating during 2 consecutive years of service. Like sets are
of the sane nodel, speed, bore, stroke, nunber and configuration
of cylinders, and output power rating. Like generators are of the
sanme nodel, speed, pitch, cooling, exciter, voltage regul ator and
out put power rating. A list shall be provided with the nane of
the installations, conpletion dates, and nanme and tel ephone nunber
of a point of contact.

Em ssi ons

A certification fromthe engi ne manufacturer stating that the
engi ne exhaust em ssions neet federal, state, and |oca
regul ations and restrictions specified. At a mininum this
certification shall include emi ssion factors for criteria
pol lutants including nitrogen oxi des, carbon nonoxide, particul ate
matter, sulfur dioxide, non-nethane hydrocarbon, and for hazardous
air pollutants (HAPs).

Sound limtations

A certification fromthe manufacturer stating that the sound
em ssi ons neet the specification

Fl ywheel Bal ance

Manufacturer's certification that the flywheel has been
statically and dynami cally bal anced and is capabl e of being
rotated at 125% of rated speed without vibration or danage.

Mat eri al s and Equi pnent

A letter stating that where nmaterials or equi pnent are specified
to conply with requirenments of UL, or other standards, witten
proof of such conpliance has been obtained. The |abel or listing
of the specified agency, or a witten certificate froman
approved, nationally recogni zed testing organi zati on equi pped to
perform such services, stating that the itens have been tested and
conformto the requirenents and testing nethods of the specified
agency are acceptable as proof.

Factory Inspection and Tests
A certification that each engi ne generator set passed the

factory tests and inspections and a list of the test and
i nspecti ons.
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| nspections

A letter certifying that all facilities are conplete and
functional, that each systemis fully functional, and that each
item of equipnment is conplete, free from damage, adjusted, and
ready for beneficial use.

Cool i ng System

Certification that the engi ne-generator set and cooling system
function properly in the anbient tenperatures specified.

1.3 SYSTEM DESCRI PTI ON

Each engi ne-generator set shall be provided and installed conplete and
totally functional, with all necessary ancillary equipnment to include air
filtration; starting system generator controls, protection, and isolation
i nstrunentation; lubrication; fuel system cooling system and engine
exhaust system Each engi ne generator set shall satisfy the requirenents
specified in the Engi ne Generator Paraneter Schedul e.

1.3.1 Engi ne- Gener at or Par anet er Schedul e

ENG NE CGENERATOR PARAMETER SCHEDULE

Servi ce Load As indicated

Power Fact or 0.8 | agging

Maxi num Speed 1800 rpm

Engi ne- Generator Application st and- al one

Engi ne Cool i ng Type wat er/ et hyl ene gl yco
Heat Exchanger Type fin-tube

Gover nor Type sochr onous

Frequency Bandw dth + 0.25%
steady state

Vol t age Regul ation + 1% (nmax.)
(No load to full |oad)

Vol t age Bandwi dt h + 0.5%
(steady state)

Frequency 60 Hz

Vol t age 480/ 277 volts

Phases 3 Phase, We
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M ni nrum Gener at or 0. 12 percent
Subt ransi ent React ance

Max Step Load I ncrease 100% of Service
Load at 0.8 PF

Max Step Load Decrease 100 % of Service Load at
(wi t hout shut down) 0.8 PF
Max Time to Start and be Ready to 10 seconds

Assunme Load

Max Sunmer | ndoor Tenp 40 degrees

(Prior to Genset Operation)

Mn Wnter |ndoor Tenp 10 degrees

(Prior to Genset Operation)

Max Sunmer Qutdoor Tenp 40 degrees C

(Anbi ent)

Mn Wnter Qutdoor Tenp 10 degrees C

(Anbi ent)

Installation Elevation 100m above sea | eve

1.3.2 Qut put Capacity

Each generator set shall provide power equal to the sum of service |oad
plus the machine's efficiency |oss and associated ancillary equi pnent

| oads. Rated output capacity shall al so consider engine and/or generator
oversi zing required to neet requirenents in paragraph Engi ne-Generator
Par anet er Schedul e.

1.3.3 Power Rating

Standby ratings shall be in accordance with EGSA 101P
1.4 GENERAL REQUI REMENTS
1.4.1 Engi ne- Gener at or Set

Each set shall consist of one engine, one generator, and one exciter

nount ed, assenbl ed, and aligned on one base; and all other necessary
ancillary equi pment which nmay be nounted separately. Sets shall be
assenbl ed and attached to the base prior to shipping. Set conponents shal
be environnentally suitable for the |ocations shown and shall be the

manuf acturer's standard product offered in catal ogs for commercial or

i ndustrial use. A generator strip heater shall be provided for noisture
control when the generator is not operating.

1.4.2 Nanepl at es
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Each nmaj or conponent of this specification shall have the manufacturer's
nane, type or style, nodel or serial nunber, and rating nunber on a plate
secured to the equipnment. As a mninmum nanepl ates shall be provided for
Engi nes; Rel ays; Cenerators; Day tanks; Transfornmers (CT & PT); Regul ators;
Punps and punp notors; Governors; Generator Breaker; Heat exchangers (other
t han base- nount ed).

Engi nes Rel ays

CGenerators Day tanks
Transfornmers (CT & PT) Regul at or s
Punps and punp notors Gover nors

Gener at or Breaker
Heat exchangers (other than base-nount ed)
VWhere the foll owi ng equi pnent is provided as a standard conponent by the

di esel -engi ne generator set manufacturer, the naneplate information may be
provided in the maintenance manual in lieu of nanepl ates.

Battery charger Heaters
Exhaust nufflers Exciters
Si |l encers

Battery

. 4.3 Personnel Safety Device

Exposed noving parts, parts that produce high operating tenperatures, parts
which may be electrically energized, and parts that may be a hazard to
operating personnel during nornmal operation shall be insulated, fully

encl osed, guarded, or fitted with other types of safety devices. The
safety devices shall be installed so that proper operation of the equi pnent
is not inpaired.

.4.4  Verification of D nensions

Before perfornming work, the prem ses shall be visited and details of the
work verified. The Contracting Oficer shall be advised in witing of any
di screpanci es before perform ng any work.

.4.5 Conformance to Codes and Standards

Where equi pnent is specified to conformto requirenents of any code or
standard such as UL, the design, fabrication and installation shall conform
to the code.

.4.6 Site Vel ding

Structural nenbers shall be welded in accordance with Section 05090

VELDI NG STRUCTURAL. For all other welding, procedures and wel ders shal
be qualified in accordance with ASVME BPV | X. Wl ding procedures qualified
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by others, and wel ders and wel ding operators qualified by a previously
qual i fied enpl oyer may be accepted as pernmitted by ASME B31.1. Wl der
qualification tests shall be perforned for each wel der whose qualifications
are not in conpliance with the referenced standards. The Contracting
Oficer shall be notified 24 hours in advance of qualification tests. The
qgualification tests shall be perforned at the work site if practical. The
wel der or wel ding operator shall apply the assigned personal synbol near
each wel d made as a pernmanent record

4.7 Vi bration Isolation

The maxi mum engi ne-generator set vibration in the horizontal, vertical and
axial directions shall be linmted to 0.15 mm (peak-peak RVB), with an
overall velocity limt of 24 mm seconds 0.95 inches/seconds RV5, for al
speeds through 110% of rated speed. The engi ne-generator set shall be
provided with vibration-isolation in accordance with the nanufacturer's
standard recomendati on. Where the vibration-isolation system does not
secure the base to the structure floor or unit foundation, seismc
restraints shall be provided in accordance with the seismc paraneters
speci fi ed.

. 4.8 Experi ence

Each conponent nmanufacturer shall have a m ninum of 3 years experience in
t he manufacture, assenbly and sal e of conponents used with stationary

di esel engi ne-generator sets for comrercial and industrial use. The

engi ne-generator set nanufacture/assenbl er shall have a m ninumof 3 years
experience in the manufacture, assenbly and sale of stationary diese

engi ne-generator sets for commercial and industrial use.

. 4.9 Fi el d Engi neer

The engi ne-generator set manufacturer or assenbler shall furnish a
qualified field engineer to supervise the conplete installation of the
engi ne-generator set, assist in the performance of the onsite tests, and
i nstruct personnel as to the operational and mai ntenance features of the
equi pnent. The field engineer shall have attended the engi ne-generator
manuf acturer's training courses on installation and operati on and

mai nt enance for engi ne generator sets.

.4.10 Sei smi ¢ Requirenents

Seism ¢ requirenents shall be in accordance with Sections 13080 SEI SM C
PROTECTI ON FOR M SCELLANEOUS EQUI PMENT, 15070 SEI SM C PROTECTI ON FOR
MECHANI CAL EQUI PMENT and 16070 SEI SM C PROTECTI ON FOR ELECTRI CAL EQUI PMVENT.

.5 STORACGE AND | NSTALLATI ON

The Contractor shall properly protect material and equi pnent in accordance
wi th the manufacturers recomrended storage procedures, before, during, and
after installation. Stored itens shall be protected fromthe weather and

contam nation. During installation, piping and simlar openings shall be

capped to keep out dirt and other foreign matter.
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6 OPERATI ON AND MAI NTENANCE MANUALS

The operation and nai ntenance nanuals shall be submitted and approved prior
to comencing onsite tests.

.6.1 Qper ati on Manual

Three copies of the manufacturers standard operati on nmanual in three-ring
bi nders shall be provided. Sections shall be separated by heavy plastic
dividers with tabs which identify the naterial in the section. Draw ngs
shall be folded blue lines, with the title block visible, and placed in 216
X 279 mm plastic pockets with reinforced holes. The manual shall include:

a. Step-by-step procedures for systemstartup, operation, and
shut down;

b. Drawi ngs, diagrans, and single-line schematics to illustrate and
define the electrical, nmechanical, and hydraulic systens with
their controls, alarns, and safety systens;

c. Procedures for interface and interaction with related systens to
i nclude automatic transfer swtches.

.6.2 Mai nt enance Manual

Three copies of the manufacturers standard nmai ntenance manual in three-ring
bi nders shall be provided. Each section shall be separated by a heavy
plastic divider with tabs. Drawi ngs shall be folded, with the title block
visible, and placed in plastic pockets with reinforced hol es.

a. Procedures for each routine maintenance item Procedures for
troubl eshooti ng. Factory-service, take-down overhaul, and repair
service manuals, with parts |ists.

b. The manufacturer's recomended nai ntenance schedul e.
c. A conponent list which includes the manufacturer's nane, address,
type or style, nodel or serial nunber, rating, and catal og nunber

for the maj or conponents |listed in paragraph GENERAL REQUI REMENTS.

d. Alist of spare parts for each piece of equi pnent and a conplete
list of materials and supplies needed for operation

.7 SPECI AL TOOLS AND FI LTERS

Two sets of special tools and two sets of filters required for mai ntenance
shal |l be provided. Special tools are those that only the nanufacturer

provi des, for special purposes, or to reach otherw se inaccessible parts.
One handset shall be provided for each el ectronic governor when required to
i ndi cate and/ or change governor response settings. Two conplete sets of
filters shall be supplied in a suitable storage box. these filters shal

be in addition to filters replaced after testing.

PART 2 PRODUCTS
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.1 MATERI ALS AND EQUI PVENT

Mat eri al s and equi pnent shall be as specified.
1.1 Crcuit Breakers, Low Voltage

NEMA AB 1, UL 489, and NEMA SG 3.
1.2 Filter Elenents (Fuel-oil, Lubricating-oil, and Conbustion-air)
Manuf acturer's standard.

. 1.3 I nstrument Transforners

ANSI C12.11.

. 1.4 Pi pe (Sl eeves, Fuel/Lube-o0il, Conpressed-Air, Coolant and Exhaust)

ASTM A 53, ASTM A 106 or ASTM A 135, steel pipe. Pipe smaller than 50 nm
shal | be Schedul e 80. Pipe 50 nm and | arger shall be Schedul e 40.

.1.5 Pi pe Fl anges and Fittings

a. Pipe Flanges and Flanged Fittings: ASTMA 181/ A 181M C ass 60,
or ASME B16.5, Grade 1, O ass 150.

b. Pipe Wlding Fittings: ASTM A 234/ A 234M G ade WPB or WPC, O ass
150, or ASME B16. 11, 1360.7 kg.

c. Threaded Fittings: ASME B16.3, Cass 150.
d. Valves: MSS SP-80, dass 150.
e. Gaskets: Manufacturers Standard.
.1.6 Pi pe Hangers
MBS SP-58 and MsSS SP-69.
1.7 El ectrical Encl osures
171 Gener al
NEMA | CS 6.
.1.8 El ectric Mtors
El ectric motors shall conformto the requirenents of NEMA MG 1. Mdtors
shal | have seal ed ball bearings, a naxi rum speed of 1800 rpm and i ntegral
automatic or manual reset thernmal overload protectors. Mtors used indoors
shal |l have drip proof frames; those used outside shall be totally encl osed.

AC notors larger than 373 W(1/2 Hp) shall be of the squirrel cage
i nduction type for standard voltage of 460 volts, 60 Hz three phase power.
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AC notors 373 W(1/2 Hp) or snmaller, shall be for standard voltage 115
volts, 60 Hz, single phase power.

.1.9 Motor Controllers

Motor controllers and starters shall conformto the requirenents of NFPA 70
and NEMA | CS 2.

.2 ENG NE

Each engi ne shall operate on No. 2-D diesel conformng to ASTM D 975, shal
be designed for stationary applications and shall be conplete with
ancilliaries. The engine shall be a standard producti on nodel described in
the manufacturer's catal og. The engine shall be naturally aspirated,
scavenged, supercharged or turbocharged. The engi ne shall be two- or
four-stroke-cycle and conpression-ignition type. The engine shall be
vertical inline, V-, or opposed-piston type, with a solid cast block or

i ndividually cast cylinders. The engine shall have a m ni nrum of two
cylinders. Opposed-piston type engines shall have no | ess than four
cylinders. Each block shall have a coolant drain port. Each engi ne shal
be equi pped with an overspeed sensor

3 FUEL SYSTEM

The fuel system for each engi ne generator set shall conformto the
requi renents of NFPA 30 and NFPA 37 and contain the followi ng el enents.

3.1 Punps
3.1.1 Mai n Punp

Each engi ne shall be provided with an engine driven punp. The punp shal
supply fuel at a mnimumrate sufficient to provide the amount of fue
required to neet the performance indicated within the paraneter schedul e.
The fuel flow rate shall be based on neeting the | oad requirenents and al
necessary recircul ation

3.1.2 Auxi liary Fuel Punp

Auxiliary fuel punps shall be provided to nmaintain the required engine fue
pressure, either required by the installation or indicated on the draw ngs.
The auxiliary punp shall be driven by a dc electric notor powered by the
starting/station batteries. The auxiliary punp shall be automatically

actuated by a pressure detecting device.

3.2 Filter

A mnimum of one full flow fuel filter shall be provided for each engine.
The filter shall be readily accessi ble and capabl e of bei ng changed wit hout
di sconnecting the piping or disturbing other conponents. The filter shal
have inlet and outlet connections plainly marked.

3.3 Rel i ef / Bypass Val ve
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A relief/bypass valve shall be provided to regulate pressure in the fue
supply line, return excess fuel to a return line, and prevent the build-up
of excessive pressure in the fuel system

2.3. 4 Day Tank

Each engi ne shall be provided with a separate sel f-supporting day tank
Each day tank shall be provided with connections for fuel supply line, fue
return line, fuel overflow line, local fuel fill port, gauge, vent |ine,
drain line, and float switch assenbly for control. A fuel return line
cool er shall be provided as recomended by the manufacturer and assenbl er.
The tenperature of the fuel returning to the day tank shall be bel ow the
flash point of the fuel. A tenperature sensing device shall be installed
in the fuel supply line. Each day tank shall have an integral overfl ow
basin sized for 110% of full storage capacity and overfl ow al arm det ector.

2.3.4.1 Capacity, Standby
Each day tank shall have capacity as shown.
2.3.4.2 Drai n Line

Each day tank drain line shall be accessible and equi pped with a shutoff
val ve. Self supporting day tanks shall be arranged to allow drai nage into
a 305 mm tall bucket.

2.3.4.3 Local Fuel Fil

Each local fuel fill port on the day tank shall be provided with a screw on
cap.

2.3.4.4 Fuel Level Controls

a. Each day tank shall have a float-switch-assenbly to performthe
foll owi ng functions:

(1) Start the supply of fuel into the day tank when the fue
level is at the "Low' level mark, 75% of the rated tank capacity.

(2) Stop the supply of fuel into the day tank when the fuel |eve
is at 90% of the rated tank capacity.

(3) Activate the "Overfill Fuel Level" alarmat 95% of the rated
tank vol une.

(4) Activate the "Low Fuel Level" alarmat 70% of the rated tank
Capaci ty.

(5) Activate the automatic fuel supply shut-off valve | ocated on
the fill line of the day tank and shut down the fuel punp which
supplies fuel to the day tank at 95% of the rated tank vol une.
The flow of fuel shall be stopped before any fuel can be forced
into the fuel overflow line.
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2.3.4.5 Arr angenent

2.

Sel f-supporting day tank shall either be arranged so that the fuel level in
t he day tank renmmi ns above the suction port of the engine driven fuel punp
or be provided with a transfer punp to provide fuel to the engine driven
punp. The overfl ow connection and fuel supply line shall be arranged so
that the hi ghest possible fuel level is belowthe fuel injectors. The fue
supply line fromthe day tank to the manufacturer's standard engine
connection shall be wel ded pi pe.

.3.5 Fuel Supply System

The fuel supply fromthe main storage of fuel to the day tank shall be as
specified in Section 13202 FUEL STORAGE SYSTEMS.

.4 LUBRI CATI ON

Each engi ne shall have a separate |ube-oil systemconformng to NFPA 30 and
NFPA 37. Each systemshall be pressurized by engine-driven oil punps.

Each system shall be furnished with a relief valve for oil pressure

regul ation (for closed systens) and a dip-stick for oil level indications.
The crankcase shall be vented in accordance with the manufacturer's
recomendati on except that it shall not be vented to the engi ne exhaust
system Crankcase breathers, if provided on engines installed in buildings
or enclosures, shall be piped to vent to the outside. The systemshall be
readi |y accessible for service such as draining, refilling, etc. Each
system shall permt addition of oil and have oil-level indication with the
set operating. The systemshall utilize an oil cooler as reconmended by

t he engi ne manuf acturer.

4.1 Filter

One full-flow filter shall be provided for each pump. The filter shall be
readi | y accessi bl e and capabl e of being changed without disconnecting the
pi pi ng or disturbing other conponents. The filter shall have inlet and
outl et connections plainly nmarked.

.4.2 Lube-G | Sensors

Each engi ne shall be equipped with |lube-o0il pressure sensors. Pressure
sensors shall be | ocated downstreamof the filters and provide signals for
required indication and al arns.

.5 COCLI NG SYSTEM

Each engi ne cooling systemshall operate automatically while the engine is
runni ng. Each cooling systemshall be sized for the maxi num sunmer i ndoor
design tenperature and site elevation. Wter-cool ed system cool ant shal

use a conbination of water and ethyl ene-glycol sufficient for freeze
protection at the minimumw nter outdoor tenperature specified. The

maxi mum tenperature rise of the coolant across the engine shall be no nore
than that reconmended and submitted in accordance with paragraph SUBM TTALS.

5.1 Cool ant Punps
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Cool ant punps shall be the centrifugal type. Each engine shall have an
engi ne-driven primary punp. Secondary punps shall be electric nmotor driven
and have automatic controllers.

.5.2 Heat Exchanger

Each heat exchanger shall be of a size and capacity to linit the nmaxi mum
al l owabl e tenperature rise in the coolant across the engine to that
recomended and submitted in accordance with paragraph SUBM TTALS for the
maxi mum sunmer out door design tenperature and site elevation. Each heat
exchanger shall be corrosion resistant, suitable for service in anbient
conditions of application

.5.2.1 Fi n- Tube- Type Heat Exchanger (Radi ator)

Heat exchanger nmay be factory coated with corrosive resistant film
providing that corrosion neasures are taken to restore the heat rejection
capability of the radiator to the initial design requirenent via

oversi zing, or other conpensating nethods. Internal surfaces shall be
conpatible with liquid fluid coolant used. Materials and cool ant are

subj ect to approval by the Contracting Oficer. Heat exchangers shall be
pressure type incorporating a pressure valve, vacuumvalve and a cap. Caps

shal | be designed for pressure relief prior to renoval. Each heat
exchanger and the entire cooling systemshall be capable of withstanding a
m ni mum pressure of 48 kPa gauge (7 psi). Each heat exchanger shall be

protected with a strong grille or screen guard. Each heat exchanger shal
have at | east two tapped holes. One tapped hole in the heat exchanger
shal | be equipped with a drain cock, the rest shall be plugged.

.5.3 Expansi on Tank

The cooling systemshall include an air expansion tank which wll
accommodat e t he expanded water of the system generated within the nornal
operating tenperature range, limting the pressure increase at al
conponents in the systemto the maxi mum al | owabl e pressure at those
conponents. The tank shall be suitable for an operating tenperature of 121
degrees C and a working pressure of 0.86 MPa (125 psi). The tank shal

be constructed of welded steel, tested and stanped in accordance with ASME
BPV VIII Div 1 for the stated working pressure. A bladder type tank shal
not be used. The tank shall be supported by steel |egs or bases for
vertical installation or steel saddles for horizontal installation

.5.4 Duct wor k

Ductwork shall be as specified in Division 15 except that a flexible

connection shall be used to connect the duct to the diesel engine radiator
Material for the connection shall be wire-reinforced glass. The

connection shall be rendered practically airtight.

.5.5 Tenper ature Sensors

Each engi ne shall be equi pped with cool ant tenperature sensors.
Tenperature sensors shall provide signals for pre-high and high indication
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and al ar ns.
.6 SOUND LI M TATI ONS

The noi se generated by the di esel generator set operating at 100 percent

| oad shall not exceed the foll owi ng sound pressure levels in any of the

i ndi cated frequencies when neasured in a free field at a radial distance of
7 meters at 45 degrees apart in all directions.

Frequency Band Maxi mum Accept abl e
(Hz) Pressure Leve
(Deci bel s)
31 81
63 81
125 71
250 64
500 58
1, 000 55
2,000 54
4, 000 54
8, 000 56

The noi se generated by the installed diesel generator set operating at 100
percent | oad shall not exceed the foll owi ng sound pressure levels in any of
the indicated frequencies when neasured at a distance of 22.9m fromthe
end of the exhaust and air intake piping directly along the path of intake
and di scharge for horizontal piping; or at a radius of 22.9 m fromthe
engi ne at 45 degrees apart in all directions for vertical piping.

Frequency Band Maxi mum Accept abl e
(Hz) Pressure Leve
(Deci bel s)
31 87
63 87
125 77
250 70
500 64
1, 000 61
2,000 61
4, 000 60
8, 000 62

.7 Al R | NTAKE EQUI PMENT

Filters and silencers shall be provided in |locations that are conveni ent
for servicing. The silencer shall be of the high-frequency filter type,
located in the air intake system as recommended by the engi ne nanufacturer
Sil encer shall be capable of reducing the noise level at the air intake to
a point bel ow the maxi mum acceptabl e | evels specified in paragraph SOUND
LIMTATIONS. A conbined filter-silencer unit neeting requirenments for the
separate filter and silencer itens nay be provided. Expansion elenents in
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air-intake lines shall be copper
. 8 EXHAUST SYSTEM

The system shall be separate and conplete for each engine. Piping shall be
supported so as to mnimze vibration. Were a V-type engine is provided,
a V-type connector with necessary flexible sections and hardware shal
connect the engi ne exhaust outlets.

.8.1 Fl exi bl e Sections and Expansion Joints

A flexible section at each engi ne and an expansion joint at each nuffler
shal | be provided. Flexible sections and expansion joints shall have
flanged connections. Flexible sections shall be nmade of convol uted

seanml ess tube without joints or packing. Expansion joints shall be the
bel | ows type. Expansion and flexible elenents shall be stainless stee
sui tabl e for diesel-engi ne exhaust gas at the maxi mum exhaust tenperature
that is specified by the engi ne nanufacturer. Expansion and flexible

el ements shall be capabl e of absorbing vibration fromthe engi ne and
conpensation for thernmal expansion and contraction

.8.2 Exhaust Muffl er

A chanber type exhaust nuffler shall be provided. The nuffler shall be
constructed of welded steel and designed for inside horizontal nounting.
Eyebolts, lugs, flanges, or other itens shall be provided as necessary for
support in the |l ocation and position indicated. Pressure drop through the
nmuf fl er shall not exceed the recomendati ons of the engi ne manufacturer
Qutside nufflers shall be zinc coated or painted with high tenperature 204
degrees C resisting paint. The nuffler and exhaust piping together shal
reduce the noise level to I ess than the maxi num acceptable level listed for
sound limtations in paragraph SOUND LI M TATIONS. The muffler shall have a
drain valve, nipple, and cap at the | ow point of the muffler

.8.3 Exhaust Pi pi ng

Hori zontal sections of exhaust piping shall be sloped downward away from
the engine to a condensate trap and drain valve. Changes in direction
shal |l be long-radius. Exhaust piping, mufflers and silencers installed

i nside any building shall be insulated in accordance w th paragraph THERVAL
I NSULATI ON and covered to protect personnel. Vertical exhaust piping shal
be provided with a hinged, gravity operated, self-closing, rain cover.

.9 EM SSI ONS

The finished installation shall conply with Federal, state, and | oca
regul ations and restrictions regarding the limts of em ssions.

.10  STARTI NG SYSTEM
The starting systemfor standby engi ne generator sets used in energency

applications shall be in accordance with NFPA 99 and NFPA 110 and as
fol | ows.
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2.10.1 Controls

An engi ne control switch shall be provided with functions including:
run/start (manual), off/reset, and autonatic node. Start-stop |ogic shal
be provided for adjustable cycle cranking and cool down operation. The
logic shall be arranged for fully automatic starting in accordance with

par agr aph AUTOVATI C ENG NE- GENERATOR SET SYSTEM OPERATION. El ectrica
starting systens shall be provided with an adjustable cranking linmt device
tolimt cranking periods from1 second up to the maxi mum duration

2.10.2 Capacity

The starting systemshall be of sufficient capacity, at the maxi numindoor
summer tenperature specified to crank the engine w thout damage or
overheating. The system shall be capable of providing a nmnimmof three
cranki ng periods with 15-second intervals between cranks. Each cranking
peri od shall have a maxi mum duration of 15 seconds.

2.10.3 Functi onal Requirenents

Starting systemshall be nanufacturers recomended dc systemutilizing a
negative circuit ground. Starting notors shall be in accordance with SAE
ARP 892.

2.10.4 Battery

A starting battery systemshall be provided and shall include the battery,
battery rack, intercell connectors, and spacers. The battery shall be in
accordance with SAE J 537. Critical system conponents (rack, protection
etc.) shall be sized to withstand the seismic acceleration forces
specified. The battery shall be |lead-acid type, with sufficient capacity,
at the minimumindoor winter tenperature specified to provide the specified
cranki ng periods. Valve-regulated |ead-acid batteries are not acceptable.

2.10.5 Battery Charger

A current-limting battery charger, conformng to UL 1236, shall be

provi ded and shall automatically recharge the batteries. The charger shal
be capabl e of an equalize charging rate for recharging fully depleted
batteries within 24 hours and a float charge rate for maintaining the
batteries in prime starting condition. An ameter shall be provided to

i ndicate charging rate. A tinmer shall be provided for the equalize
charging rate setting. A battery is considered to be fully depl eted when
the output voltage falls to a value which will not operate the engine
generator set and its conponents.

2.10.6 Starting Aids

The manufacturer shall provide one or nore of the followi ng nmethods to
assi st engine starting.

2.10.6.1 Jacket - Cool ant Heaters

A thernostatically controlled electric heater shall be nounted in the
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engi ne cool ant jacketing to automatically nmaintain the coolant within plus
or minus 3 degrees of the control tenperature. The heater shall operate

i ndependent|ly of engine operation so that starting tines are nminimzed.
The control tenperature shall be the tenperature recomended by the engi ne
manufacturer to nmeet the starting tine specified.

11 GOVERNCOR

Each engi ne shall be provided with a governor which naintains the frequency
within a bandwi dth of the rated frequency, over a steady-state |oad range
of zero to 100% of rated output capacity. The governor shall be configured
for safe nanual adjustnent of the speed/frequency during operation of the
engi ne generator set, wi thout special tools, from90 to 110 % of the rated
speed/ frequency, over a steady state |oad range of zero to 100% of rated
capacity. |Isochronous governors shall nmintain the mdpoint of the
frequency bandwi dth at the same value for steady-state | oads over the range
of zero to 100% of rated output capacity.

.12 GENERATOR

Each generator shall be of the synchronous type, one or two bearing,
conformng to NEMA MG 1, equi pped with winding termnal housings in
accordance with NEMA MG 1, equipped with an anortisseur w nding, and
directly connected to the engine. Insulation shall be Cass F. CGenerator
design shall protect agai nst mechanical, electrical and thernmal damage due
to vibration, 25 percent overspeeds, or voltages and tenperatures at a
rated out put capacity of 100 percent. Generator ancillary equi pment shal
neet the short circuit requirements of NEMA MG 1. Franes shall be the
dri p- proof type.

.12.1 Current Bal ance

At 100 percent rated |oad, and |oad i npedance equal for each of the three
phases, the perm ssible current difference between any two phases shall not
exceed 2 percent of the largest current on either of the two phases.

.12.2 Vol t age Bal ance

At any bal anced | oad between 75 and 100 percent of rated |oad, the
difference in line-to-neutral voltage anong the three phases shall not
exceed 1 percent of the average line-to-neutral voltage. For a

si ngl e-phase | oad condition, consisting of 25 percent |oad at unity power
factor placed between any phase and neutral with no |l oad on the other two
phases, the maxi mum si mul taneous difference in line-to-neutral voltage

bet ween the phases shall not exceed 3 percent of rated |line to neutra

vol tage. The singl e-phase | oad requirenent shall be valid utilizing normal
exciter and regulator control. The interpretation of the 25 percent |oad
for single phase | oad conditions neans 25 percent of rated current at rated
phase voltage and unity power factor

.12.3 Wavef orm
The deviation factor of the line-to-line voltage at zero | oad and at

bal anced full rated |oad at 0.8 power factor shall not exceed 10% The RMB
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of all harnonics shall be I ess than 5.0% and that of any one harnonic |ess
than 3.0% at full rated | oad. Each engi ne-generator shall be designed and
configured to neet the total harnmonic distortion [imts of IEEE Std 519.

.13 EXCI TER

The generator exciter shall be of the brushless type. Seni conductor
rectifiers shall have a mninumsafety factor of 300% for peak inverse
voltage and forward current ratings for all operating conditions, including
110% generator output at 40 degrees C anbient. The exciter and regul ator
in conbination shall maintain generator-output voltage within the limts
speci fi ed.

.14  VOLTACE REGULATOR

Each generator shall be provided with a solid-state voltage regul ator
separate fromthe exciter. The regulator shall maintain the voltage within
a bandwi dth of the rated voltage, over a steady-state |oad range of zero to
100% of rated output capacity. Regulator shall be configured for safe
manual adj ustnent of the engine generator voltage output w thout special
tools, during operation from90 to 110% of the rated voltage over the
steady state |oad range of zero to 100% of rated output capacity.

Regul ation drift shall not exceed plus or mnus 0.5%for an anbient
tenperature change of 20 degrees C.

.14.1 Steady State Performance (Regul ation or Vol tage Droop).

The voltage regul ator shall have a naxi mum droop of 2% of rated voltage
over a load range fromO to 100% of rated output capacity and automatically
mai ntai n the generator output voltage within the specified operationa
bandwi dt h.

.15 GENERATOR PROTECTI ON

Short circuit and overload protection for the generator shall be provided.
The generator circuit breaker (IEEE Device 52) ratings shall be consistent
with the generator rated voltage and frequency, wth continuous, short
circuit and interrupting current ratings to match the generator capacity.
The manufacturer shall determne the short circuit current interrupting
rating of the breaker. The breaker shall be engi ne generator base nounted
by the engi ne-generator set manufacturer. Mol ded case breakers shall be
provided with shunt trip

.16 SAFETY SYSTEM

Devices, wiring, renote panels, |ocal panels, etc., shall be provided and
installed as a conmplete systemto automatically activate the appropriate
signals and initiate the appropriate actions. The safety systemshall be
provided with a self-test nethod to verify its operability. Alarmsignals
shal | have manual acknow edgenent and reset devices. The al arm signa
systenms shall reactivate for new signals after acknow edgnent is given to
any signal. The systens shall be configured so that |oss of any nonitoring
device shall be dealt with as an alarmon that system el enent.
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.16.1 Audi bl e Signa

The audi bl e al arm signal shall sound at a frequency of 70 Hz at a vol ume of
75 dB at 3.1 m. The sound shall be continuously activated upon al arm and
sil enced upon acknow edgnent. Signal devices shall be |ocated as shown.

.16.2 Vi sual Signal Signa

The visual alarmsignal shall be a panel light. The light shall be
normal ly off, activated to be blinking upon alarm The light shall change
to continuously |ight upon acknow edgenent. |[|f automatic shutdown occurs,

the display shall maintain activated status to indicate the cause of
failure and shall not be reset until cause of al arm has been cl eared and/ or
restored to normal condition. Shutdown alarns shall be red; all other

al arms shall be anber.

.16.3 Al arns and Action Logic

.16.3.1 Shut down

Si nul t aneous activation of the audible signal, activation of the visual
signal, stopping the engine, and opening the generator main circuit
breakers shall be acconpli shed.

.16.3.2 Pr obl em

Activation of the visual signal shall be acconplished.

.16.4 Local Al arm Pane

A local alarm panel shall be provided with the followi ng shutdown and al arm

functions as indicated and including the |listed Corps of Engi neers
requi renents, nmounted either on or adjacent to the engi ne generator set.

Devi ce/ VWhat / Wher e/ Si ze
Condi tion/
Functi on
Shut downs
W Al ar ns
H gh engi ne Aut omati c/
t enperature j acket
wat er /
cyl i nder
Low | ube-oi | Aut omati c/
pressure pressure/
| evel
Over speed (110% (+ 2%
shutdown $ of rated
alarm speed
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Devi ce/
Condi tion/
Function
Over cr ank
failure
to start

Day tank
overfill
limt

i ndication &
transfer punp

shut down
(95% vol une)

Red energency
stop switch

Failure to
cr ank

Day tank
| ow fuel

limt Devicel/

Condi tion/
i ndi cation
(70% vol une
remai ni ng)

Overfl ow
Al ar s

Low | ube-oi |
pressure

Low f uel
| evel

Low cool ant

Pr e- hi gh
tenperature

Pre-1 ow
| ube-oi |
pressure

H gh battery
vol t age

Low battery
vol t age

What / Wher e/ Si ze

Aut omat i c/

Failure to
to start

Aut omat i ¢/ Day

Tank/ Level

Manual Swi tch

Pr essur e/
| evel

Mai n t ank,
3 hours
remai ni ng

Jacket water

Jacket water/
cyl i nder
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Devi ce/ VWhat / Wher e/ Si ze

Condi ti on/

Functi on

Battery AC supply not
char ger avai |l abl e
AC failure

Cont r ol
swi tch not
in AUTO

2.16.5 Ti me-Del ay on Al arns

For startup of the engine-generator set, time-delay devices shall be
installed bypassing the | ow lubricating oil pressure alarm during cranking,
and the coolant-fluid outlet tenperature alarm The |ube-o0il tine-delay
device shall return its alarmto nornal status after the engine starts.

The cool ant tine-delay device shall return its alarmto normal status 5

m nutes after the engine starts.

2.17 ENG NE CGENERATOR SET CONTROLS AND | NSTRUMENTATI ON

Devices, wiring, renote panels, |ocal panels, etc., shall be provided and
installed as a conplete systemto automatically activate the appropriate
signals and initiate the appropriate actions.

2.17.1 Controls

A local control panel shall be provided with controls as indicated nounted
either on or adjacent to the engine generator set.

Devi ce/ Condi ti on/
Functi on

Controls

Switch: run/start
- off/set - auto
Enmergency stop switch
& alarm
Lanp test/indicator test
Comon al arm cont act s/
fault rel ay

Panel |ighting
Audi bl e alarm &
silencing/reset switch

Vol t age adj ust for voltage
Regul at or

Pyronet er displ ay
w sel ector switch
Renpt e energency stop switch
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Devi ce/ Condi ti on/
Functi on
Renote fuel shutoff switch
Renote | ube-oil shutoff sw tch
2.17.2 Engi ne Generator Set Metering and Status Indication

A local panel shall be provided with devices as indicated nounted either on
or adjacent to the engine generator set.

Devi ce/ Condi ti on/
Functi on

CGenset Status & Metering
CGenset suppl ying | oad

Syst em r eady

Engi ne oil pressure

Engi ne cool ant tenperature
Engi ne RPM (Tachonet er)
Engi ne run hours

Pyronet er displ ay
w sel ector switch

AC volts (generator),
3- phase

AC anps (generator),
3- phase

CGenerator frequency

Phase sel ector swi tches
(anps & volts)

Wat t s/ kW

Vol t age Regul at or
Adj ust nent

2.18 PANELS

Each panel shall be of the type necessary to provide specified functions.
Panel s shall be mounted on the engi ne generator set base by vibration/shock

absorbi ng type nountings. Instrunents shall be nounted flush or seniflush.
Conveni ent access to the back of instrunments shall be provided to
facilitate maintenance. Instrunents shall be calibrated using recognized

i ndustry calibration standards. Each panel shall be provided with a panel
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identification plate which clearly identifies the panel function as

i ndi cated. Each instrunent and device on the panel shall be provided with
a plate which clearly identifies the device and its function as indicated.
Panel s except the renote al arm panel can be conbined into a single panel

.18.1 Encl osur es

Encl osures shall be designed for the application and environnent,
conforming to NEMA ICS 6, and provided with | ocking nmechani sns which are
keyed al i ke.

.18.2 Anal og

Anal og electrical indicating instrunments shall be in accordance with ANS|
C39.1 with sem flush nmounting. Switchgear, and control-room panel - nount ed
i nstrunments shall have 250 degree scales with an accuracy of not |ess than
1 percent. Unit-mounted instrunents shall be the manufacturer's standard
with an accuracy of not less than 2 percent. The instrunent's operating
tenperature range shall be mnus 20 to plus 65 degrees C. Distorted
generator output voltage waveformof a crest factor |less than 5 shall not
af fect netering accuracy for phase voltages, hertz and anps.

.18.3 El ectronic

El ectronic indicating instrunents shall be true RMB indicating, 100 percent
solid state, mcroprocessor controlled to provide all specified functions.
Control, logic, and function devices shall be conpatible as a system

seal ed, dust and water tight, and shall utilize nodul ar conponents wth
netal housings and digital instrunentation. An interface nodule shall be
provided to decode serial link data fromthe el ectronic panel and translate
alarm fault and status conditions to set of relay contacts. Instrunent
accuracy shall be not less than 2 percent for unit nounted devices and 1
percent for control room panel nounted devices, throughout a tenperature
range of minus 20 to plus 65 degrees C. Data display shall utilize LED or
back it LCD. Additionally, the display shall provide indication of cycle
progranm ng and di agnosti c codes for troubl eshooting. Nuneral height shal
be 13 mMm.

.18.4 Par anet er Di spl ay

I ndication or readouts of the lubricating-oil pressure, ac voltneter, ac
ameter, frequency nmeter, and cool ant tenperature.

.18.5 Exerci ser

The exerciser shall be in accordance with Section 16410 AUTOVATI C TRANSFER
AND BY- PASS/ | SOLATI ON SW TCHES.

.19 AUTOVATI C ENG NE- GENERATCOR- SET SYSTEM OPERATI ON

Ful ly autonatic operation shall be provided for the foll owi ng operations:
engi ne-generator set starting and source transfer upon |oss of normal
source; retransfer upon restoration of the normal source; sequentia
starting; and stopping of each engi ne-generator set after cool down.
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Devi ces shall autonatically reset after termnation of their function
.19.1 Aut omati ¢ Transfer Switch

Automatic transfer switches shall be in accordance with Section 16410
AUTOMATI C TRANSFER AND BY- PASS/ | SOLATI ON SW TCHES

.19.2 Monitoring and Transfer

Devi ces shall be provided to nonitor voltage and frequency for the nornal
power source and each engi ne generator set, and control transfer fromthe
normal source and retransfer upon restoration of the normal source.
Functions, actuation, and tine delays shall be as described in Section 16410
AUTONMATI C TRANSFER AND BY- PASS/ | SOLATI ON SW TCHES

. 20 MANUAL ENG NE- GENERATOR SET SYSTEM OPERATI ON

Conplete facilities shall be provided for manual starting and testing of
each set without |oad, |oading and unl oadi ng of each set.

.21 BASE

The base shall be constructed of steel. The base shall be designed to
rigidly support the engi ne-generator set, ensure pernanent alignment of al
rotating parts, be arranged to provide easy access to all ow changi ng of

| ube-o0il, and ensure that alignnent will be naintained during shipping and
normal operation. The base shall permt skidding in any direction during
installation and shall be provided with suitable holes for foundation
bolts. The base shall also withstand and mtigate the effects of
synchronous vibration of the engine and generator, and shall be provided
with suitable holes for anchor bolts and jacking screws for |eveling.

.22 THERVAL | NSULATI ON

Thermal insulation shall be as specified in Section 15080 THERMAL
| NSULATI ON FOR MECHANI CAL SYSTEMS.

. 23 PAI NTI NG AND FI NI SHI NG

The engi ne-generator set shall be cleaned, prined and painted in accordance
with the manufacturer's standard col or and practi ce.

.24 FACTORY | NSPECTI ON AND TESTS

Factory inspection and tests shall be perforned on each engi ne-generat or
set proposed to neet this specification section. |Inspections shall be
conpl eted and necessary repairs made prior to testing. Inspectors shal

| ook for |eaks, |ooseness, defects in conponents, and proper assenbly.
Factory tests shall be NEMA MG 1 routine tests and the nanufacturers
routine tests.

PART 3 EXECUTI ON

1 GENERAL | NSTALLATI ON

SECTI ON 16264A Page 33
( P- Am 0005)



VBRFYO02

Installation shall provide clear space for operation and nmai ntenance in
accordance with NFPA 70 and IEEE C2. Installation of pipe, duct, conduit,
and ancillary equi prent shall be configured to facilitate easy renoval and
repl acenent of nmjor conponents and parts of the engi ne-generator set.

.2 Pl PI NG | NSTALLATI ON
. 2.1 Cener al

Pi pi ng shall be welded. Connections at valves shall be fl anged.
Connections at equi pnent shall be flanged except that connections to the
di esel engine may be threaded if the diesel-engine nmanufacturer's standard
connection is threaded. Except as otherwi se specified, flanged fittings
shall be utilized to allow for conplete dismantling and renoval of each

pi ping systemfromthe facility w thout disconnecting or renoving any
portion of any other systenis equi pnent or piping. Connections to al

equi pnent shall be made with flexible connectors. Pipes extending through
the roof shall be properly flashed. Piping shall be installed clear of

wi ndows, doors, and openings to permt thernmal expansion and contraction
wi t hout damage to joints or hangers, and with a 15 nmm drain valve at each
| ow poi nt.

. 2.2 Supports

Hangers, inserts, and supports shall be of sufficient size to accombpdate
any insulation and shall conformto MSS SP-58 and MSS SP-69. Supports
shal | be spaced not nore than 2.1 m on center for pipes 50 mm in dianeter
or less, not nore than 3.6 m on center for pipes larger than 50 mm (2

i nches) but no larger than 100 nm and not nore than 5.2 m on center for
pi pes larger than 100 mm in dianeter. Supports shall be provided at pipe
bends or change of direction

.2.2.1 Cei ling and Roof

Exhaust piping shall be supported with appropriately sized type 41 single
pipe roll and threaded rods; all other piping shall be supported with
appropriately sized type 1 clevis and threaded rods.

.2.2.2 wal

Wal | supports for pipe shall be nmade by suspending the pipe from
appropriately sized type 33 brackets with the appropriate ceiling and roof
pi pe supports.

. 2.3 Fl anged Joints

Fl anges shall be Class 125 type, drilled, and of the proper size and
configuration to match equi pnent and di esel -engi ne connections. Gaskets
shall be factory cut in one piece 1.6 mm thick

. 2.4 d eani ng

After fabrication and before assenbly, piping interiors shall be manually
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wi ped clean of all debris.
.2.5 Pi pe Sl eeves

Pi pes passing through construction such as ceilings, floors, or walls shal
be fitted with sl eeves. Each sleeve shall extend through and be securely
fastened in its respective structure and shall be cut flush with each
surface. The structure shall be built tightly to the sleeve. The inside
di anmeter of each sleeve shall be 15 mm and where pi pes pass through
conbustible naterials, 25 mm |arger than the outside dianmeter of the
passi ng pi pe or pipe covering.

.3 ELECTRI CAL | NSTALLATI ON

El ectrical installation shall conply with NFPA 70, | EEE C2, and Section
16415 ELECTRI CAL WORK, | NTERI OR

.3.1 Vi bration Isolation

Flexible fittings shall be provided for all conduit, cable trays, and
raceways attached to engi ne-generator sets. Metallic conductor cables
installed on the engi ne generator set and fromthe engi ne generator set to
equi pnment not nounted on the engi ne generator set shall be flexible
stranded conductor. Term nations of conductors on the engi ne generator set
shall be crinp-type termnals or |ugs.

.4 FI ELD PAI NTI NG

Field painting shall be as specified in Section 09900 PAINTI NG GENERAL.
.5 ONSI TE | NSPECTI ON AND TESTS

.5.1 Test Conditions

.5.1.1 Dat a

Measurenents shall be made and recorded of paraneters necessary to verify
that each set neets specified paranmeters. |If the results of any test step
are not satisfactory, adjustnents or replacenents shall be nade and the
step repeated until satisfactory results are obtai ned. Unless otherw se

i ndi cated, data shall be taken during engi ne-generator set operation and
recorded in 15 mnute intervals and shall include: readings of

engi ne-generator set neters and gauges for electrical and power paraneters;
oi | pressure; anbient tenperature; and engine tenperatures avail able from
neters and gauges supplied as pernmanent equi pnent on the engi ne-generator
set. In the followi ng tests where neasurenents are to be recorded after
stabilization of an engi ne-generator set paraneter (voltage, frequency,
current, temperature, etc.), stabilization is considered to have occurred
when neasurenents are nmintained within the specified bandw dths or

tol erances, for a mninumof four consecutive readings. Electrica
nmeasurenents shall be perforned in accordance with | EEE Std 120.
Definitions and terns are in accordance with IEEE Std 100. Tenperature
limts in the rating of electrical equipnent and for the eval uation of

el ectrical insulation shall be in accordance with | EEE Std 1
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3.5.1.2 Power Fact or

Engi ne-generator set operating tests shall be made utilizing a load with
the power factor specified in the engine generator set.

3.5.1.3 Contractor Supplied Itens

The Contractor shall provide all equi pnrent and supplies required for
i nspections and tests including fuel, test instrunents, and | oadbanks at
t he specified power factors.

3.5.1. 4 I nstrunents

Readi ngs of panel gauges, neters, displays, and instrunents, provided under
this specification shall be verified during test runs by test instrunents
of precision and accuracy greater than the tested itens. Test instrunent
accuracy shall be at least as follows: current, 1.5% voltage, 1.5% rea
power, 1.5% reactive power, 1.5% power factor, 3% frequency, 0.5% Test
instrunments shall be calibrated by a recogni zed standards | aboratory within
90 days prior to testing.

3.5.1.5 Sequence

The sequence of testing shall be as specified in the approved testing plan
unl ess variance in authorized by the Contracting Oficer. Field testing
shal |l be perforned in the presence of the Contracting Oficer. Tests may
be schedul ed and sequenced in order to optimze run-tine periods; however
the foll owi ng general order of testing shall be followed: Construction
Tests; Inspections; Safety run Tests; and Perfornance Tests and Fina

I nspection.

3.5.2 Construction Tests

I ndi vi dual conponent and equi pnent functional tests for fuel piping,

cool ant piping, and lubricating-oil piping, electrical circuit continuity,
i nsul ation resistance, circuit protective devices, and equi pnent not

provi ded by the engi ne-generator set nmanufacturer shall be perforned prior
to connection to the engi ne-generator set.

3.5.2.1 Pi pi ng Test

a. Lube-oil and fuel-o0il piping shall be flushed with the sane type
of fluid intended to flow through the piping, until the outflow ng
fluid has no obvious sedi nent or enul sion

b. Fuel piping which is external to the engi ne-generator set shall be
tested in accordance with NFPA 30. All remaining piping which is
external to the engine generator set shall be pressure tested with
air pressure at 150% of the nmaxi mum anti ci pated worki ng pressure,
but in no case less than 1 MPa, for a period of 2 hours to prove
the piping has no leaks. |[If piping is to be insulated, the test
shal |l be performed before the insulation is applied.
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5.2.2 El ectrical Equi pnent Tests

a. Lowvoltage cable insulation integrity tests shall be perforned
for cabl es connecting the generator breaker to the automatic
transfer switch. Low voltage cable, conplete with splices, shal
be tested for insulation resistance after the cables are
installed, in their final configuration, ready for connection to
the equi pnent, and prior to energization. The test voltage shal
be 500 volts dc, applied for one m nute between each conductor and
ground and between all possible conbinations conductors in the
sane trench, duct, or cable, with all other conductors in the sane
trench, duct, or conduit. The m nimum value of insulation shal
be:

R in negohns = (rated voltage in kV + 1) x 304, 800/ (| ength of
cable in neters).

(R in negohns = (rated voltage in kV + 1) x 1000/ (Il ength of cable
in feet)

Each cable failing this test shall be repaired or replaced. The
repaired cable shall be retested until failures have been
el i m nat ed.

b. Gound-Resistance Tests. The resistance of each groundi ng
el ectrode system shall be neasured using the fall-of-potentia
nmet hod defined in |EEE Std 81. G ound resistance neasurenents
shal | be nade before the electrical distribution systemis
energi zed and shall be made in nornally dry conditions not |ess
than 48 hours after the last rainfall. Resistance neasurenents of
separate groundi ng el ectrode systens shall be nade before the
systens are bonded together bel ow grade. The conbi ned resi stance
of separate systens nmay be used to neet the required resistance,
but the specified nunber of el ectrodes nust still be provided.

1) Single rod electrode - 25 ohns.
2) Miltiple rod el ectrodes - 25 ohns.

c. Circuit breakers and sw tchgear shall be exani ned and tested in
accordance with manufacturer's published instructions for
functional testing.

5.3 | nspections

The foll ow ng inspections shall be perfornmed jointly by the Contracting

O ficer and the Contractor, after conplete installation of each

engi ne-generator set and its associ ated equi prent, and prior to startup of
t he engi ne-generator set. Checks applicable to the installation shall be
performed. The results of those which are physical inspections (1) shal
be docunented by the Contractor and subnitted in accordance w th paragraph
SUBM TTALS. The Contractor shall present manufacturer's data for the

i nspections designated (D) at the tine of inspection. |nspections shal
verify that equi pnment type, features, accessibility, installation and
condition are in accordance with the contract specification
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Manuf acturer's statenents shall certify provision of features which cannot

be verified visually.

Drive belts. (1)

Engine timng mark. (1)
Starting notor. (I)
Starting aids. (I)

Radi ator drains. (I)

CoNoTRWNE

Cool ant fill level. (I)

10. Coolant |ine connecti ons.

11. Cool ant hoses. (1)
12. Conbustion air filter

13. Intake air silencer. (1)

14. Lube oil type. (D)
15. Lube oil drain. (I)
16. Lube-oil filter. (I)

17. Lube-oil-fill level. (I)
18. Lube-o0il line connections.
19. Lube-o0il lines. (I)

20. Fuel type. (D)

21. Fuel-level. (1)

22. Fuel -line connections.
23. Fuel lines. (I)

24. Fuel filter. (I)

25. Access for maintenance.
26. Voltage regulator. (1)

27. Battery-charger connections.

28. Wring & terninations.
29. Instrunmentation. (1)

30. Hazards to personnel. (1)

31. Base. (1)

32. Naneplates. (I)

33. Paint. (I)

34. Exhaust system (1)

35. Access provided to controls.

36. Enclosure. (I)

37. Engine & generator nounting bolts (proper application).

.5.4 Safety Run Tests

CGovernor type and features.

Cool ant type and concentration

Bl ock coolant drains. (I)

()

a. Performand record engi ne nanufacturer's reconmended prestarting

checks and i nspecti ons.

b. Start the engine, record the starting tine, make and record engine
manufacturer's after-starting checks and inspections during a

reasonabl e warm up peri od.

c. Activate the nanual energency stop switch and verify that the

engi ne stops.

d. Renove the high and pre-high lubricating oi
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el ements fromthe engine and tenporarily install tenperature gauge
in their normal |ocations on the engine (required for safety, not
for recorded data). Wiere necessary, provide tenporary wring
harness to connect the sensing elenents to their pernmanent

el ectrical |eads.

Start the engine, record the starting tine, nmake and record engi ne
manuf acturer's after-starting checks and inspections and operate
the engi ne generator-set at no load until the output voltage and
frequency stabilize. Mnitor the tenporarily installed
tenperature gauges. |If tenperature reading exceeds the value for
an alarmcondition, activate the manual enmergency stop switch

I mmerse the elenents in a vessel containing controlled-tenperature
hot oil and record the tenperature at which the pre-high alarm
activates and the tenperature at which the engi ne shuts down.
Renove the tenporary tenperature gauges and reinstall the
tenperature sensors on the engine.

Renove the high and pre-high cool ant tenperature sensing el enents
fromthe engine and tenporarily seal their nornal |ocation on the
engine and tenporarily install tenperature gauges in their nornma
| ocations on the engine (required for safety, not for recorded
data). Wiere necessary provide tenporary wiring harness to
connect the sensing elenments to their permanent electrical |eads.

Start the engine, record the starting tine, nmake and record engi ne
manuf acturer's after-starting checks and inspections and operate
the engi ne generator-set at no load until the output voltage and
frequency stabilize.

I mmerse the elenents in a vessel containing controlled-tenperature
hot oil and record the tenperature at which the pre-high alarm
activates and the tenperature at which the engi ne shuts down.
Renove the tenporary tenperature gauges and reinstall the
tenperature sensors on the engine.

Start the engine, record the starting tine, nmake and record engi ne
manufacturer's after-starting checks and inspections during a
reasonabl e warm up peri od.

Operate the engine generator-set for at |east 30 minutes at 100
percent of service |oad.

Verify proper operation of the governor and voltage regul ator
Verify proper operation and setpoints of gauges and instrunents.
Verify proper operation of ancillary equipnent.

Manual | y adjust the governor to increase engi ne speed past the
overspeed linmt. Record the RPM at which the engi ne shuts down.

Start the engine, record the starting tine, nmake and record engi ne
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manuf acturer's after-starting checks and inspections and operate
the engi ne generator-set for at |east 15 nminutes at 75 percent of
rated | oad.

g. Munually fill the day tank to a | evel above the overfill limt.
Record the I evel at which the overfill alarmsounds. Verify
shutdown of the fuel transfer punp. Drain the day tank down bel ow
the overfill limt.

r. Shut down the engine. Renobve the tine-delay |ow |lube oil pressure
al arm bypass and try to start the engine. Record the results.

s. Attach a nmanifold to the engine oil system (at the oil sensor
pressure port) that contains a shutoff valve in series with a
connection for the engine's oil pressure sensor followed by an oi
pressure gauge ending with a bleed valve. The engine's oi
pressure sensor shall be noved fromthe engine to the nanifold and
its normal |ocation on the engine tenporarily sealed. The
mani fol d shutoff val ve shall be open and bl eed val ve cl osed.

t. Start the engine, record the starting tine, nake and record al
engi ne manufacturer's after-starting checks and inspections and
operate the engine generator-set for at |east 15 nminutes at 75
percent of service |oad.

u. Cose the manifold shutoff valve. Slowy allow the pressure in
the manifold to bl eed off through the bleed val ve while watching
the pressure gauge. Record the pressure at which the engine shuts
down. Catch oil spillage fromthe bl eed valve in a container
Add the oil fromthe container back to the engine, renove the
mani fold, and reinstall the engine's oil pressure sensor on the
engi ne.

v. Start the engine, record the starting tine, nake and record al
engi ne manufacturer's after-starting checks and inspections and
operate the engine generator-set for at |east 15 nminutes at 100%
of service load. Record the nmaxi num sound | evel in each frequency
band at a distance of 22.9 m fromthe end of the exhaust and air
intake piping directly along the path of intake and di scharge
hori zontal piping; or at a radius of 22.9 m fromthe engine at 45
degrees apart in all directions for vertical piping. The
measur enents should conply with the paragraph SOUND LI M TATI ONS

w. Manually drain off fuel slowy fromthe day tank to enpty it to
below the low fuel level linmt and record the |level at which the
audi bl e al arm sounds. Add fuel back to the day tank to fill it
above low level alarmlinits.

3.5.5 Performance Tests
3.5.5.1 Conti nuous Engi ne Load Run Test
The engi ne-generator set and ancillary systens shall be tested at service

load to: denonstrate durability; verify that heat of extended operation
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does not adversely affect or cause failure in any part of the system and
check all parts of the system |[If the engine load run test is interrupted
for any reason, the entire test shall be repeated. The engine |oad run
test shall be acconplished principally during daylight hours, with an
average anbient tenperature of 30 degrees C. After each change in load in
the following test, nmeasure the vibration at the end bearings (front and
back of engine, outboard end of generator) in the horizontal, vertical, and
axial directions. Verify that the vibration is within the allowabl e range.
Measurenents are to be recorded after stabilization of an engi ne-generator
set paraneter (voltage, frequency, current, tenperature, etc.).
Stabilization is considered to have occurred when neasurenents are
mai ntai ned within the specified bandw dths or tol erances, for a m ni nrum of
four consecutive readings. Data taken at 15 minutes intervals shal
i ncl ude the follow ng:

a. Electrical: CQutput anperes, voltage, real and reactive power, power
factor, frequency.

b. Pressure: Lube-oil.

c. Tenperature: Coolant.

Lube-oil.

Anbi ent .
(1) Performand record engi ne nmanufacturer's reconmended
prestarting checks and inspections. |Include as a m ni num checking
of coolant fluid, fuel, and |lube-o0il |evels.

(2) Start the engine; nake and record engi ne manufacturer's
after-starting checks and inspections during a reasonable warmup
peri od.

(3) Operate the engine generator-set for at least 2 hours at 75
percent of service |oad.

(4) Increase load to 100%f service | oad and operate the engine
generator-set for at |least 2 hours.

(5) Renove |oad fromthe engi ne-generator set.
3.5.5.2 Load Acceptance Test

Engi ne manufacturer's reconmended prestarting checks and inspections shal

be performed and recorded. The engine shall be started, and engi ne

manuf acturer's after-starting checks and i nspecti ons nade and recorded
during a reasonable warmup period. For the follow ng steps, the output
line-line and line-neutral voltages and frequency shall be recorded after
perform ng each step instruction (after stabilization of voltage and
frequency). Stabilization is considered to have occurred when neasurenents
are maintained within the specified bandw dths or tol erances, for a mni num
of four consecutive readi ngs.

a. Apply load in steps no |arger than the Maxi mum Step Load | ncrease

to | oad the engi ne-generator set to 100 of Service Load.
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b. Verify that the engi ne-generator set responds to the |oad addition
and that the output voltage returns to and stabilizes within the
rated bandwi dt hs.

3.5.6 Automati c Qperation Tests for Stand-Al one Operation

The automatic | oading systemshall be tested to denpnstrate automatic
starting, and | oading and unl oadi ng of each engi ne-generator set. The

| oads for this test shall utilize the actual |oads to be served, and the

| oadi ng sequence shall be the indicated sequence. Performthis test for a
m ni mum of two successive, successful tests. Data taken shall include the
fol | owi ng:

a. Anbient tenperature (at 15 minute intervals)

b. Generator output current (before and after | oad changes).

c Cenerator output voltage (before and after |oad changes).
d. Generator output frequency (before and after | oad changes.)

1. Initiate loss of the primary power source and verify automatic
sequence of operation.

2. Restore the primary power source and verify sequence of
operation.

3. Verify resetting of controls to nornal
3.6 FI NAL | NSPECTI ON AND TESTI NG

a. Start the engine, record the starting tine, nake and record all
engi ne manufacturer's after-starting checks and inspections during
a reasonabl e warm up peri od.

b. Increase the load in steps no greater than the maxi nrum step | oad
i ncrease to 100% of service |oad, and operate the engi ne-generator
set for at least 30 minutes. Measure the vibration at the end
bearings (front and back of engine, outboard end of generator) in
the horizontal, vertical, and axial directions. Verify that the
vibration is within the same range as previ ous neasurenents and is
within the required range

c. Renove |oad and shut down the engi ne-generator set after the
recomended cool down period. Performthe pre-test inspections
and take necessary corrective actions.

d. Renove the lube oil filter and have the oil and filter exam ned by
the engi ne manufacturer for excessive netal, abrasive foreign
particles, etc. Any corrective action shall be verified for
ef fectiveness by running the engine for 4 hours at service |oad,
then re-examning the oil and filter
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e. Renove the fuel filter and examne the filter for trash, abrasive
foreign particles, etc.

f. Visually inspect and check engi ne and generator nounting bolts for
ti ght ness and vi si bl e danage.

g. Replace air, oil, and fuel filters with new filters.
7 MANUFACTURER S FI ELD SERVI CE

7.1 Onsite Training

The Contractor shall conduct training course for operating staff as
designated by the Contracting Oficer. The training period shall consi st

of a total 12 hours of nornmal working tinme and shall start after the system
is functionally conpleted but prior to final acceptance. The course

i nstructions shall cover pertinent points involved in operating, starting,
stoppi ng, servicing the equipnent, as well as all major elenments of the
operation and mai ntenance nanuals. Additionally, the course instructions
shal | denmponstrate all routine naintenance operations such as oil change,

oil filter change, and air filter change.

. 7.2 Manuf acturer's Representative

The engi ne generator-set manufacturer shall furnish a qualified
representative to supervise the installation of the engi ne generator-set,
assist in the perfornance of the onsite tests, and instruct personnel as to
t he operational and mmi ntenance features of the equipnent.

. 8 I NSTRUCTI ONS

Two sets of instructions shall be typed in 216 x 279 nm format, |am nated
i n weat herproof plastic, and placed in three-ring vinyl binders. The
bi nders shall be placed as directed by the Contracting Oficer. The
instructions shall be in place prior to acceptance of the engi ne generator

set installation. First set of instructions shall include a one-line
diagram wiring and control diagrans and a conplete | ayout of the system
Second set of instructions shall include the condensed operating

i nstructions describing manufacturer's pre-start checklist and precautions;
startup procedures for test-node, manual -start node, and autonatic-start
node (as applicable); running checks, procedures, and precautions; and

shut down procedures, checks, and precautions. Instructions shall include
procedures for interrelated equi pnment (such as automatic transfer switches).

.9 ACCEPTANCE

Fi nal acceptance of the engi ne-generator set will not be given until the
Contractor has successfully conpleted all tests and after all defects in
installation nmaterial or operation have been corrected.

-- End of Section --
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